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TELEVISION 


Service Check List 
for 
Transistor Radios 


Transistorized 
Hi-Fi Preamp 


Speech-Music 
Discriminator 
for 
Music Lovers 


TV Receivers 
with 
Remote Controls 


Set} Your Checker 
for 
New Tube Types 


: . N 
Over-the-Horizon Radio ” 155NL6 LOuLd N €t¢ 
~ vr ' See SNHTIGOHOIN ALISHZAINA 











YOU PUT THIS TUBE Ut AMO " 


YAP... YAP... YAP... BLAH... BLAH. BLAH 











oo IT’S REPUTATION! 


duct of the finest en 


Serviceman, at this point you are on your own! Your cus nized pictu ; 
tomer holds only _ respons if the picture tube goes Jesign, and production features assembled in 25 year 
bad because sre selection. If your selection for ee | manufacturing. Your confidence 
replacement was a high quality brand, chances are your assured because you know that the guarantee on Du M 
putation for quality work wouldn't be under the gun picture tubes is good—as it has always been 
ke this Your reputation for high quality work is estat 
When you use Du Mont picture tubes your reputation Is you use high quality products. You have 
partner when you use Du Mont picture tut 


backed by the pioneer commercial cathode-ray tube manu 
The Twin-Screen Hi-Lite* alumi eee oe 


facturer of the countr 


make tt... 


Cathode-Ray Tube Division 
ALLEN B. DU MONT LABORATORIES, Inc., 750 Bloomfield Avenue, Clifton, N. J 


nized picture tubes 


y 











Learn to Service TV Sets- 
any make or model-Quickly 


New ALL PRACTICE Method 
trains you at home to become 
a Professional TV Serviceman 


You learn the time saving techniques, 
— weed “3 top TV Servicemen 


17” Picture Tube, Components 
for a TV Receiver, Scope, 


Signal Generator, HF Probe— , 


all included in introductory 
price under $200-Easy Terms 


eq | 
ractice In "© a offe 
1 with some = 
‘ t nta me Find o 
I : PR AC TIC ‘| Profs 





This is 100° 
i ent 


UHF and COLOR Create 
Growing Opportunities 


Not for Beginners 


Petts ees 2 es eee ee 
National Radio Institute, Dept. 6JFT 
loth and U Sts., N.W. 

Washington 9, D.C. 


COUPON BRINGS IMPORTANT } sii Paes 


How TO 
TOP 


IN TV 
SERVICING 


SEPTEMBER 1956 
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Formerly RADIO CRAFT @ incorporating SHORT WAVE CRAFT @ TELEVISION NEWS @ RADIO & TELEVISION® 





Hugo Gernsback 

ED | T O R IA L Editor and Publisher 
M. Worry ernsboc 

33 Airplane Collision Prevention — Hugo Gernsback sinimuaditorial Director 


idiomas 


TELEVISION Rober FS 


..W2PWG, Technical Editor 


Managing Editor 


34 Remote Controls for TV — Henry O. Maxwell Jerome Kass A 
37 WWTY (World-Wide Television) (Cover Feature) — Fred Shunaman sin. ae 
39 Did You Ever? — H. A. Highstone Roane Aesaclote 
40 Heater—Cathode Stress in Full-Wave Doublers Satow Hand Pe So 
ais George C. Chernish Eizabth sok 
42 IV Service Clinic — Conducted by Jerry Kass neers See 
44 ITV Pulse-Generator Techniques, Part If — Edward Noll Angi Pole _..lfditorial Production 
Wm. Lyon McLoughlin 
snes TCH, Mlustration Director 
TEST INSTRUMENTS “a 
. A rector 
46 VTVM Serv icing Is Not So Simple! Robert G. Middleton Lee Robison 
47 Daughter of Necessity — Jack Wise vwnemennnlgeneral Manager 
48 Audio Signal Generator — Lyman E. Greenle« John 3. Lemon ee 
50 Delay and Sweep Generator — Tom Jaski 6. Alique 
54 Setting Your Checker for New Type Tubes — Basil C. Barbee 
5 Adom 3. Smith 


.-. Director, Newsstand Seles 
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a Promotion Manager 


56 Laboratory Golden Ear, Part II Joseph Marshall adie 

59 Hi-Fi Preamp for Easy Listening — J. H. Owens MD: 

61 For Golden Ears Only: Shure WC10 ceramic cartridge; Elac A 

. Miratwin ‘ artridge Monitor . Average Paid Circulation over 174,000 
62 Speech—Music Discriminator — Edward E. Predmore 

79 Build This Universal Experimental Chassis — Kurt Freund 

§2 10 Servicing Tips for Transistor Radios — Stan Schenkerman 

88 Symmetrical Voltage Doubler — George P. Pearce 

91 Transistor Radios, Part IV — I. Queen 


100 Phase-Shift Chart — H. P. Manly 


ELECTRONICS ON THE COVER 


106 Improved Supply Powers G-M Counter — Thomas G. Knight (Story on page 37 
108 Photoelectric Light Computer — John R. Satter 


These experimental prototypes of 
p 


antennas for use in over-the-horiz 


154 Books 150 Pe ople communications systems are set up at 
147 Busine Ss 127 Question Box it Cid Biieeciaesiiall 
128, 148 Corrections 6 Radio Month 

14 Corre sponde nee 134 Radio-El« ctronic peyeanaey = 2 ' vasa 
113 New Devices Circuits Grey, of Federal’s drafting depart 
120 Ne W Records 153 Technical Lite I iture ment, is studying the ‘ nstrucr 
124 New Tubes and 110 Technicians’ News Color original by Dean Price 

lransistors 130 Technotes Handy-Boesser Photographs, Newark 

138 Patents 142 Try This One 
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NEXT MONTH: Underground Antenna @ TV Antenna Adjustments 
for Eliminating Interference @ Long-Tailed Cascode Pair Amplifier 


®@ Flea-Power Transistor Transmitter 


Associate Member of Institute of High Fidelity Mfr 
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TELERAMA - ALL & BRANCHES OF 
TELEVISION “ELECTRONICS - RADIO 


IN ONE DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


* Reg 





Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop-Method, for today’s 


unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 


tronics, Radio Industry. 
Check all you receive in One Master 
Course at One Low Tuition 

. Television — Including Color TV 

. Radio — FM and AM 

. Industrial Electronics 

. Sound Recording and Hi-Fidelity 

. Preparation for FCC License 

. Automation 

. Radar and Sonar 

. Communications 


ALL OF THIS MODERN, NEWEST, 
PRACTICAL EQUIPMENT IS YOURS TO KEEP! 
© Parts to Build a modern TY set, including 
large screen Picture Tube 
¢ Parts to build a powerful Superhet Re- 


YOU DO MANY PRACTICAL JOBS 
You do servicing, circuit analysis and 
many other down-to-earth experi- ss hae 
ments. You build a modern TV set a 
from the ground up ... with equipment 

kits we give you, including a new large time. Your earning we 
screen picture tube and professional A jes mn. J : 
Multitester, at no additional charge ‘gaan 


hund 


we are 
constant 


master all phases at home 


Skt R OUR 


EARN AS YOU LEARN! Many of our bu $s ( 
: NOW SEND Col PON BELOW 


students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
GET GRADUATE ADVISORY SER- 
VICE, TOO 


If you 
FUTURE 


ceiver, standard broadcast and short wave 
¢ Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- d 
ceiver, Signal Generator IN THESE MODERN TV STUDIOS SHOPS AND 
¢ Professional Multitester et a see S 
© These are a MUST for all technicians Study 


APPROVED Fo 
VETERANS 
AND 
NON-VETERANs 


NATIONAL 


4000 S$. FIGUEROA ST 
187 N. LA SALLE ST 


IN CANADA: 811 W. Hastings St. 


LOS ANGELES 37, CALIF 
CHICAGO 1, ILL 


, Vancouver, B. C 


Vite}, 7.) ae ie fej e) &-) 


TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles, California 


yo™" FAST SERVICE — MAIL NOW TO OFFICE NEAREST YOU! 


NATIONAL SCHOOLS, DEPT. RG- 96 
! 4000 S. FIGUEROA ST or 
| LOS ANGELES 37, CALIF 

Rush tree TV-Radio “O | 


} } 
lesson. No salesman wi 


* Wis - 

YOUR FUTURE |” 
IN RADIO ] 
TELEVISION 


Fully illustrated “CAREER” 
BOOK in TV, Radio, Elec- 
tronics. AND actual Sample 
Lesson—yours at no cost, no 
obligation SEND COUPON 
NOW—TODAY! 


NAME. 
ADDRESS—— 


CITY ZONE 
VETERANS. Give f 
an ae Ge ee GS Ge Ge Ge ee ee Oe Ge ee ee 
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“)TUNG-SOL' 


TECHNICAL DATA 
BOOKS FOR 1956 





T-58 1250 pages—1000 tube types 





T-70 More than 250 pages of data 
on CR tubes, receiving and special 
purpose tubes and dial lamps 





T-31 Over 350 blueprinc base dia- 


gtams for 1400 tube types 


ALL THE INFORMATION 
AT YOUR FINGER TIPS 


The new 1956 Tung-Sol Electron Tube 
Technical Data books are the most prac- 
tical set of reference books in the entire 
industry. They contain all the informa- 
tion you need for everyday use. Clearly 
indexed and streamlined for fast reading, 
they open flat for rapid on-the-job refer 
ence 

Ask your Tung-Sol supplier how you 
can get your set 


TUNG-SOL ELECTRIC INC., Newark 4, N. J 


Sales Offices: Aclanta, Columbus, Culver Ciry, 
Dallas, Denver, Detroit, Melrose Park (Ill.), 
Newark, Seattle 
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Miniature Seaied Beam Signa Radio and 
Lamps Headlamps Flashers TV Tubes 
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Aluminized 


Special Purpose Semiconductors 
Picture Tubes Tubes 


Color 
Picture Tubes 
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—_ TV SYSTEM has been pro 
Faced with a diffi- 
cult problem of allocations, the com 
| mission has asked for all comments on 
the proposal by Oct. 1. A major con 
sideration was the usefulness of the 
lower part of the vhf band to other 
services. 

The FCC report stated, “If suitable 
means could be found to overcome the 
difficulties inherent in so major a fre 


quency reallocation as moving tel 
vision to uhf and if uhf could be 
sufficiently developed to permit the 
elimination of vhf channels without 
loss of service, a number of basic 
advantages would result. All stations 
would be able to compete on a much 
more nearly comparabl asis tech- 
nically competitive opportunities 


would be considerable enhanced 
The FCC is also entertaining the ad 

ability of limiting the shift to uhf to 
the eastern part of the United States. 


AIR-DEFENSE COMPUTER ‘designed 
for use in the Semiautomatic Ground 
Environment (SAGE) system is about 
to be installed at McGuire Air Force 
Base in New Jersey. SAGE represents 
a supersensitive continental a dete! 
system. 

It starts with a radar g—on land, 
Navy picket ships at sea, offshore Texa 
towers and warning 
planes ranging far out over the ocean. 
These radars are linked by telephone 
lines or uhf radio directly to the 
high-speed computer (see photo). In- 
formation about aircraft anywhere 
within the radar area is relayed con- 
tinuously and automatically to the 
computer. The computer digests all the 


dvi 


airborne e 






t : 
A bit of the great computer. White bars are handles of plug-in units holding 
6-9 tubes. Panel contains about 2,500 of the instrument’s 58,000 tubes. 





formation plus g 
ports, flight plans of 
and weather informat 
is received and trar 
overall picture of 
Hostile planes can be entific 
diately and the mo 
action taken. 

The computer aut 
lates for the operat 
application of such defe 
a guided missile 
teries and jet interce} 


1! 


of intercepting jet 

controlled by dire 

directly from the co! it the 
matic pilot in the 
controlled similarly 
designed to operate 24 


days a week 


The first computer, t K 
N. Y., by Internatior B 
chines for later shipme 


force ba e, cove! 


and contains 58,000 

INDUSTRIAL COMMUNICATIONS 
made a revolutionary ! t 
opening 
ing Center at Can 

26 An 18,000-mile tele 
leased from Western | 
15 factories, 19 lal 


sion headquarters, 


porate executive off 
and 17 warehouse 
ing center, which w 


plete accounting and 

to all 10 Sylvania ope) 
through 
cities and towns. 


eventy-one 


Data messages from a 
outlying points contain three dat: 


NW 


| 


RADIO-ELECTRONICS 








af 
hy 





Jack Dempsey says: 


“Find Out TODAY How 


“y 0 MAY TRAIN (2 


AT HOME 
hase orn For Great Opportunities in 


a | weight Boxing or. | % > > 
> Long-time friend and 
supporter of DeVry Tech. ‘ 
. * a 
nae a D. Crouch, Califor- 


nia, was a retail store clerk a 
He took the DeVry Program, #5 
and today is in business for #@ 


himself 
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Get on Facts 


FREE from 


DEVRY TECH Fill Out This Chart and Mail 


It costs you nothing to find out, and it may with Coupon = 
mean the turning point in your life. Let No Obligation! 
DeVry Tech tell you if you have the basic 
qualifications. Send in the personal rating 
chart today. Get the free leaflet, “89 
Ways to Earn Money in Television-Radio- 
Electronics.”’ 


Free Sample Lesson 


Let us give you without cost a Sample Les- 
son. See for yourself how easy it is to fol- 
low. DeVry Tech’s down-to-earth instruc- 
tions, practical training experiments, the 
test equipment you build and KEEP, the 
exclusive home training films ...make 
learning simple and fast. Subject matter is 
broken down small enough and clearly 
enough for you to absorb it. 


Get These Added Benefits 


Whether you train at home or in our large, well-equipped, 
million-dollar Chicago Laboratories, you are not tied to a 
long-term contract ... You have the privilege of canceling 
the program at any time. 





See, too, How DeVry Tech Helps A Man 
Get Started in this Field 
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PERSONAL RATING CHART 
Fa AGE—I! a ar bet 
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AMBITION — Are you / t 
go tield? Mark d O 


If you are subject to military service, please 
mark “‘X"' here. 
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ARE YOU DRAFT AGE? Mention it when you mail 
the coupon. We have valuable information for you. 


Member of National Home Study Council 





/> yr } Del 
: 25; Technical 
‘Tees lnstitute DeVRY TECHNICAL INSTITUTE 


4141 Belmont Ave., Chicago 41, Ill, Dept. RE-9-M 









































1A 3 | 1 would like late facts about the many opportunities in Television-Radio- 
- 4 iy ES ee EEE Electronics, including the 3 free publications, and how DeVry Tech may 
- nf | 3 1 3 P 
iS Bes | if F Bee 3 prepare me for my start in this billion-dollar field 
= fee Ee : tt, gE { | 
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City Zone State 
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NEW *70.00 


ID SLENDYNE 


OMNIDIRECTIONAL 
DYNAMIC 

PROBE 
MICROPHONE 


iS 
| Model 
*°535"" 
List 
Price 


Microphones 


IN 


570” 














d 1ddre iB) 




















) n ) 
<emote broadcast 
p Theater Stage 
, 
. Sound Systems 
A s 
compicte l | )- 
phone of ircq inge 
60-13,500) tha b gged 
¢ be i 1 it 
Versatility: Can be use on a floor stand 
on a desk stand 4) quick removed 
for use as a hand-hel rophone; (4) 
furnished with lavalier cord for wearing 
around the neck impedance switch 
| r low impedance 

ry « ff switch re 

hstand hard ge 

: andh lie 
" nished in 

brushed satin « ‘ 

Reliability: High efficiency magnetic materials 
and circuits assure yea isistent high 
qualit nance. Shure quality con- 
trol ce t cepuonally 
high or micro- 





hulir ; Ir | » 
phone interchangeability and multiple use. 


SLENDYNE Model “530” 


This deluxe version of the Slendyne has a 
frequency range of 50-15,000 cps and is 
furnished with a Cannon XL-3-11 broad 
cast connector. Ser kingly attractive non 
reflecting black and gold dized finish. 


LIST PRICE $110.00 


The Mah off Qaallly 


SHURE BROTHERS, INC. 


222 HARTREY AVENUE + EVANSTON, ILLINOIS 
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RADIO MONTH (Cont 
A small part of the equipment in the new data processing center, which 
in its entirety contains more than 50,000 square feet of floor space 
ing characters. Thus “DPR” would ing requirements wit} 
cause the message to be routed to the ber of types. The new de 
payroll section of the data center; them to withstand he ‘ itive 
“DIC” would send it t nventory forces from shock and 
control. ‘“‘D” indicates the message is to operate continuou 
to go to the data cente he network temperatures of m«é 
can be used fo im strative mes Tube life is so long that the 
sages between any two stat wired directly into elect ‘ 
Messages arriving at the station are ment, eliminating the nee f tube 
received on perforated tape 1 are sockets. 
“translated” onto magnetic tape for The photo show ex é 
input to the Univac, 10-ton, 5,600-tube of one of these tube I 
electronic brain of the em. Both 38C3A2 dual triode st ( 
punched cards and magnetic tape are unit. Its general me 
used. heater voltage, 6.3; a1 ficat 
The combination of insta om tor, 20; transconductance (at 
munication plus almost tant com plate current), 2,600 n M 
putation produces forme) nvossible mum plate dissipation pe ‘ 
results. A complete payroll, including 2.75 watts; maximur 
preparation and signing of checks, car 20 ma. Tube dime: ) ire 7/8 
be processed in a couple of hours from high, 1-1/32 inche ameter 


information 


sent in Dy tne ittered 
stations. All checks will be mailed in 
bundles to the various out ng points, 
rather than prepared at each one, 
resulting in a tremendous saving. Engi 
neers can calculate complex technical 
problems—each of the 19 laboratories 
has easy access to the large and ex- 


Product 
inventor, 


pensive computer. be 
geared exactly to through 
instantaneous knowledge of the quan- 
tity of any product on hand. The Data 
System is, the company 
believes, “the only existing con ept of 
an entire company tied together com- 
munications-wise from a data p 
ing viewpoint, and with that f 
housed in its own facility.” 


CERAMIC RECEIVING TUBES re- 
cently developed by Eitel-Me¢ 
(Eimac) are the forerunners of 
plete line which will meet most 


Cal 


Processing 


rocess- 


inction 


ullough 
a com- 


recelv- 





Calendar of Events 


23d Annual British Radio Show 
Sept. 1, Ear Court or nm. ¥ 
Southern Arizona Hamfest 


Huachuea, Ari 
RETMA Conference 
Connections, l 
sylvania 
NATESA Convention, 

Hote Chicago, Il 

llth Annual International Instrument 
mation Conference and Exhibit 


on Reliable Electrica 


Iphia 


Aut 


New York Coliseum, Ne y 

National Television Week, 

New York High Fidelity Show 

and Audio Engineering Society Convention 
Sept. 26-29, New York Trades Sk 

ing New York N Y Ra 

will exhibit in Room 52 ut the H 


Show 

Canadian IRE Show and 
1-3, Automotive Building 
Toronto, ¢ 
National Electronics Conference 
bition, Oct. 1—3, Chicage 

80th Convention of Society of Motion Picture 
and Television Engineers, Oct Ar 


Convention 


anada 


Exhi 


and 





sador Hotel, Los Angeles. Calif 
2d Annual IRE Professional Group, Tect 
nical Meeting on Electron Devices, 0 


26, Shoreham Hotel, Washingtor I 
































ALLIED’S 1957 


value-packed 356-page 
0 CATALOG 
e 


the only COMPLETE catalog 
for everything in electronics 


World’ Most Complate Straka, 
@ Latest Hi-Fi Systems and Components 


@ Super-Value KNIGHT-KITS e@ P. A. 


Systems and Accessories @ Recorders and 
















Supplies e TV Tubes, Antennas, Acces- 
sories © Amateur Receivers, Transmitters, 
Station Gear @ Test and Lub Instruments 
@ Specialized Industrial Electronic Equip- 
ment @ Huge Listings of Parts, Tubes, 


Transistors, Tools and Books... 


Get ALLIED’s 1957 Catalog—it’s 
complete, up-to-date—356 pages packed 
with the world’s largest selection 
of quality electronic equipment at lowest, 


FEATURING 


money-saving prices. Get every buying advantage 
SUPER-VALUE knight-kits: Finest electronic ‘ial oe. | hel 
equipment in money-saving Kit form — Test at ALLIED: fastest shipment, expert personal help, 


Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction... 
kits. Easiest to build and you SAVE MORE. 


EVERYTHING IN HI-FI: World’s largest selection send for the leading 
of quality Hi-Fi components and complete music 7 : 
systems—available for immediate shipment from electronic supply guide 
stock. Own the best in Hi-Fi for less! 
Ss ES Gee Se 
ALLIED RADIO CORP., Dept. 2-J-6 7 
EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, II! 
to 18 months to pay. Available on orders over $45, | 
Fast handling—no red tape. Send FREE 356-Page 1957 ALLIED Catalog 
Ow S6edr Year Ee EE inGanectumnecannen | 
ALLIED RADIO | #0 | 








World’s Largest Electronic Supply House City errpee re Zone Statn  . 
EE WEEE foes Se Se 
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GERNSBACK SCHOLARSHIP 
the academic year 1956 a 
awarded to Paul Martin Sch1 
The scholarship was establishe 
Hugo Gernsback for presentation to a 


outstanding first-year student, throug! 





the department of electrica 
ing of New York Unive) ' 
Paul Schnitzler wa 

















1936. He became interé tte 
+ ° 29 electronic while a member B 
fu nds that ut 8 Scouts, bu lding a ipe epe erat 
receiver. He entered Bi I 
: cal High School in New \Y 
good business oe majoring in mathemat 
Paul began his colleges 
in February, 1954. He | 
+ class license K2KOK witl 
ment being strictly h 
»-4 
PHONOMOTORS ut Speed TWO NEW TV STATIONS | 
Motor on the air since 
enith chooses General Industries phonomotors for its Model WCKT Miami, Fla, 
WISC-TV Madison, W 
ZP6G because GI gives quality, dependability and superb per- KZTV, Reno, Nev., channel & 

; : changed its call letters t KOLO 
formance. For prompt, dependable deliveries and unsurpassed and WBUF-TV. Buffalo. XN.’ 
design and manufacturing excellence, Gl phonomotors are the 17, to WBUF. 

. —_ Canceda now has 35 T\ i 
one best choice. When you need phonomotors for original equip- es taken aiabhenes tne CPCE. 2% 
ment or replacement purposes ... RELY on Gi! mins, Ontario, channel 6, and CI 
TV. Charlottetown, Prince I 
‘ 13. 
Other General Industries AC induction Write for specifications and Island, channel 
~~ quantity-price quotations ARMSTRONG'S MEMORY 
; / perpetuated in a_ recentl) i 
Armstrong Memoria! Ri earch | 
re GENERAL INDUSTRIES co on Formed 
5 associates, the expre 
the foundation include 
DEPT GR « ELYRIA. OHIO ceili: al tonal 
was carried on by Maj Ar 
SUBSCRIBERS oe tee teercdlaen artery | 
eee at the Marcellus Hartley 
" 7 , , Columbia University and 
If you're moving, please don't forget to send us your old address as it to the education and training 
appears on the address label of your current copy of the magazine, neers and scientists capal 
including the numbers shown beside your name, as well as your new basic applied researcl 
address. If we receive this information before the 20th of the month, and related fields of 
you will continue getting the magazine without interruption. Your co- _ Maj. Edwin Howard Ar 
operation will be most helpful and greatly appreciated. o erage sh afte 0 
o basic research in electro 
We, too, have a new address: standing among his accomplishms 
° ° were development of the iperhete 
Subscription Department dyne circuit and freque! cv modulat 
The foundation will perpetuate the 
RADIO ELECTRONICS name and works of Armstrong throug! 
154 West 14 St. grants of money or property to ¢ 
New York Tl, N.Y. bia University and its affiliate 
marily. E? 
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6 months 
from today 


add technical training to your 
practical experience. 


QUICKLY! Get these valuable 


then use our effective | BOOKLETS 


WE GUARANTEE 








YOUR FCC LICENSE 


If y nmercial License exam after com- 

plet , i course Ne I ante te continue your training 
additiona t of any kind until you suecessfully ob- 

tain your Commercial License 

OF RADIO ELECTRON 


HERE'S PROOF FCC LICENSES CAN BE SECURED IN A FEW HOURS OF : SAMPLE 
STUDY With OUR Training AT HOME In Spare Time. “ — 
Name and Address License Time ‘FCC LESSON 
| MASTER COURSE IN 
i! | RA MMUNIC ATION 


Walter Eggers, Pacific Grove ist 12 weeks 
Paul Reichert, West Salem, Ohio 2nd 10 weeks 
Harold Phipps, LaPorte, Indiana s 28 weeks 
John H. Johnson, Boise City, Okla 2nd 2 weeks 
James Faint, Johnstown, Pz ist 26 weeks 


Employers Make OFFERS Like These | | CERAE EXAMINATIONS 











Member of National Home Study Council 


to Our Graduates 


Broadcast Station in Illinois: We ure in eng 
iss phone license, preferably a student of Cleveland Institute of Radio 
Electroni 1) hour week plu ir : 


Every Month 


eed 


neer with a first 


West Coast Monufacturer: ire currently in need of men with elec- Dept. RE-95, 4900 Euclid Ave., Cleveland 3. 0 
tronic training or experience r tenance fe would appreciate 
our referral of interestec S o 3 


Please send Free Booklets prepared ¢ 
get ahead in Electronics. | have 


CHIEF ENGINEER experience in Electronics a 


Since en ) rhe 
Military 
Radio-TV Servicing 
Manufacturing 


Amateur Radio 





in what kind of work are you. | In what branch of Electronics 
now engaged?__ = —s|:s are you interested?__ 








ee 


WE CAN PROVIDE HUNDREDS OF NAMES Name 
IN YOUR AREA ON REQUEST 





Address 





City Zone 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS Special Tuition Rates to Members of 
Desk RE-95, 4900 Euclid Ave., Cleveland 3, Ohio 





Armed Forces 
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HOT DIPPED 
GALVANIZED 


The finest, most durable fini 
able for ROHN Towers and accessories 

all done entirely on the ROHN 
premises under careful ROHN super- 
vision 


sh is avail- 





UNEQUALLED DESIGN 
AND ENGINEERING 


ROHN is the only design that has stood 
up over the years. ROHN has been first 
and foremost and always the 
ducts to me 


leader 
in new pr 


demands 


et the changing 





MASS PRODUCTION 
FOR LOW COSTS 


ROHN 
production 
ror tower at th most 
prices. This means no s 


ity yet far greater prone 


was the first 


techni 





UNIVERSAL CUSTOMER 
ACCEPTANCE 


Thousands and thousands of installa- 
tions prove the ROHN line first in 
customer satisfaction 





PIONEER 
MANUFACTURERS 


Pioneers in tower manufacturing—and 
today one of the world’s largest manu 
facturers of this type equipment The 
ROHN Company was built on satisfac- 
tion on the part of distributor, dealer 
and customer alike 





COMPLETE LINE 
Only ROHN offers a full line—one de- 
pendable one-stop source for all TV in- 
stallation equipment. Save r heada hes, 
save shipping costs, save time use 


ROHN u ne jualle 1 ser e exclu ively 





only complete line of 


Rohn TV and COMM 


proven in Profits and Customer Satisfaction 


® @ @ @ HIGHLIGHT 


“All-Purpose 


tower 


tower needs 
sturdy —yet ¢ 


well-known Ro 


hn No. 10° 


300 


mand — is assur ed with cl 
Rohn No. 6 Tower de 
signed to stand up’ for years {[ 

to the rigors of weather and A 
climatic conditions 45 


crease 





Both Towers Feature THE ROHN 
MAGIC TRIANGLE 


For structural superiority, famed 


“magic triangle” 


all-steel towers. Towers have full 2%" wide 
corrugated cross-bracing welded to tubular 
steel = The exclusive design assures 


UNICATION TOWER 


S OF THE ROHN LINE @ @ « 


COMMUNICATIONS 
‘TOWER 


Package Tower 


Space Saver — Cuts storage space 


or more! 


r Pi 


g size upward 

s your overhead 
t assemble — cuts 
Gal anized thr UR 
n heights of 24 
ind 64 feet! 


around 


design is featured in these 





Z Telescoping Masts 


Heavy-duty hot-dipped galvan- 
ized steel tubing and rigid joints 
give extraordinary strength 
Quick installation mast at- 
tached to base—antenna fixed 
then mast hoisted quickly to 
desired height. Utilizes special 
clamp and guy ring arrange 
ment. Flanged interior section 
crimped exterior section gives 
mast stability that can't be beat 
Complete with guy rings and 
necessary erection parts. In 20 
30, 40 and 50 ft. sizes. Bases 








ROHN FOLD- 
OVER TOWERS 


These un que fold-over tow- 
ers are perfect for experi- 
ntation bal service de- 
ents, amateur use, and 
special purposes tm regu- 
lar ROHN tower sections 
with kit. Now available in 
standard No. 10 tower to 
50’, and in ROHN No. 30 
& No. 40 towers for heavy- 








and ground mounts available 


a full line of ROHN ACCESSORIES 


ALSO 


Rotor posts, house brackets, eave 
brackets, peak and flat roof mounts, 
instant drive-in bases, hinged base 
sections, telescoping mast bases, guy- 
ing brackets, UHF antenna mounts, 
erection fixtures, variety of mounts 
and supports for masts or tubing, 


tower installation accessories, TV 
service tables, mast and TV hot- 
dipped galvanized tubing, guy rings, 
“ewister-anchors’, rubber tower 
grommets, insulator sections, hinged 
rotor platform, accessory shelf and 
platform and dozens of other items 
Get the complete catalog TODAY! 


ROHN Manufacturing Company 


116 LIMESTONE, BELLEVUE 


I PEORIA, ILLINOIS 


duty use 


MAIL THIS COUPON FOR FREE LITERATURE! 


— — Gh Ge Ge 
“Rohn Manufacturing Compony 
116 Limestone, Bellevue 
Peoria, Illinois 
Gentlemen: Please rush me complete details on the full 
line of Rohn Towers and Accessories 


Firm 





Noame___ 


Address. 





State__ 


a a 
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shift into high gear... 


® 
with CLAROSTAT GREENOHM 





Jobs are done quicker, better, 
more profitably, with the right components. 


With CLAROSTAT GREENOHM wire-wound resistors 
you get the complete range or resistances and 
wattages in both fixed and:adjustable 

ideal for radio and television service work when 


replacing original equipment such as'strip-type 


voltage dividers or regular power resistors 

Best of all, GREENOHM resistors won't let you 

down after the jot mpleted 

So, shift into high gear. Do your servicing 

* ® a . 


quickly and surely with GREENOHM resistors. Ask 
your. distributor for complete details on 

these GREENOHM resistors and other service- 
designed CLAROSTAT products 


CLAROSTAT MFG. CO., Inc. +» DOVER, NEW HAMPSHIRE 


In Canada: Canadian Marconi Co.,, Ltd., Toronto 4, Ont. 





SEPTEMBER, 


1956 


“ Se re 











HERE'S A NEW 
OPPORTUNITY 


PREPARE AT 
HOME FOR A: 
PROFITABLE # 
CAREER IN 












AUTOMATION 


ELECTRONICS 


Recording and Billing 








Handling Materials eel Ly es 


Get in on the Ground 
Floor of this 
Fast-Moving Field 


Get the right training, and you'll “get places” 
—with opportunity for money, security and 
advancement—in Automation Electronics. 
Automation is already established in many 
plants. More factories and offices are adding 
electronic equipment right along. Who's to 
install, operate and maintain it? You — with 
the correct training! 


HOME MOVIES PRAISED 
“The Congressional Record” records how DTI 
was praised in Congress for its method of 
training thousands of men for careers in Tele- 
vision—Radio—Electronics by using movies, 
experiments, and other valuable aids—a 
method we've successfully followed for the 
past 25 years. And now for Avtomation Elec- 
tronics, too, you train at home in spare time, 
or at our big laboratories in Chicago, among 
America's finest. No previous technical expe- 
rience or advanced education required. 
MILITARY SERVICE—If you are subject to 
Military Service, we have valuable informa- 
tion for you. 

AREAL EMPLOYMENT SERVICE! We help you 
get started when your training is completed. 


GET FREE BOOKLET! 
MAIL COUPON TODAY! B-m™ 


DeVry Technical Institute, Dpt. RE-9A-M | M0 You 
| 4141 Belmont Ave., Chicago 41, ill.._ s/f 
] Please give me information about Automation- | 
1 Electronics, and how you may help me. 

















| Nome Age | 
I Street Apt l 
| City _Zone___Stote___ 











1042A DII's training is also available in Canada 


DeVRY TECHNICAL INSTITUTE say 


Formerly DeForest's Training, Inc 











Chicago 41, Illinois 


Home Study Council 





Member Nationa 








ATTENTION 
MEN 17 to 55 
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MORE ON DO-IT-YOURSELF 


Dear Editor: 


Mayhaps the fact that I in the 
wild West has some influence on my 
thoughts, although my doubts as to 

| this will be better borne out by any 

| other letters you get il | ent with 
Mr. Margolis’ article, “Dea With 
Do-It-Yourself” (April, 1956) 

| Basically this article point the 

| selfish and egotistical attitude of m any 


service technicians and one that causes 
them a 
| have been bitten by the do-it-your elf 
bug and I think that it i ife to say 
that we all tinker a bit with plumbing, 
wiring, cars, paint, woodworking, 
ad infinitum. All these ther thi 
could be done by a profs 
in our 


considerable loss in \ ime. | 


oul 





desire to do omethit by 


selves, and save a buck or tw n the 


process, we all dabble at 


So let us not climb fty 
| perch and scream that ou hat 
| tinkers with his TV set kin to a 

leper or should be dealt wit} everely. 
He is usually a normal guy. Let me 
warn you! Treated wrongly by you, 


he will eventually benefit a TV service 
technician, but it 
were the only one within 100 n 


wont be you if you 


this point and they will mean a differ- 
ence in money in you 


The do-it-yourselfer fig not 
as sharp as the TV man but he has a 
lot of time he could waste for that $5 
call. And since he has heard how most 
of his trouble will be a t ime 
maybe he could handle the b, have fun 
and save the service cal] 

Here precisely is the point naps 
no return for some service technician. 
Bite him, belittle him, cuss hin what, 

| this adolescent period of the TV own- 
er’s formative years is very important. 
He must learn to have, not only confi- 
dence in you, but more important: 
trust. The embryonic set owner has 
several paths from which to choose at | 


Educate him to help with the non- | 
technical problems and he will relieve 
you of a lot of routine jobs and you | 
will still be in line for that big one 
coming up. Show him if you can the 
underside of a set on your bench, show 
him and demonstrate the easy way he 
can foul things up so that when in 
doubt he doesn’t experiment. Educate 
him and win a friend and customer; 
alienate him and lose all 

RoBert M. LOHR 
| Lohr’s Lectronic Lab 
Bridgeport, Wash. 
(Careful consideration of some of 
(Continued on page 18) 
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FIRST IN EXACT REPLACEMENT. 

















HVO-47 FOR EXACT REPLACE- 


MENT in ANDREA, ARVIN, 
DUMONT, HOFFMAN, KAYE- 
HALBERT, PACIFIC MERCURY, 
PACKARD BELL, SILVERTONE, 
STROMBERG-CARLSON, TECH- 
MASTER ... another in the com- 
plete Merit line of exact and 
universal transformers, yokes and 
coils. Merit is the only manufac- 
turer of transformers, yokes and 
coils who has complete produc- 
tion facilities for all parts sold 
under their brand name. 
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MERIT COIL & TRANSFORMER CORP 


4427 N. CLARK ST., CHICAGO 4 IL! 








RADIO-ELECTRONIC 











offers you the 
finest training 


—athomein =" 
Radio-TV 
electronics, 


1c® 


e 
v in@ 


TV servicing, 
Color TV 


The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 


RCA Institutes, Inc., Home Study £9 
350 West Fourth Street New York 14, N. Y 


Without obligation, send me FREE CATALOG 

RCA INSTITUTES, ING, | 2..)o:V%oc2 Se 
A SERVICE OF RADIO CORPORATION of AMERICA | None 

350 WEST FOURTH STREET, NEW YORK 14, N.Y. Address 


Please Print 
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FOR THOSE WHO RECOGNIZE QUALITY 


TRIO'S 1957 


46 Pave eAN TE NNAS 


ZEPHYR 
ROYAL 


DOUBLE TRANSPOSITION 
PHASING 


STAGGER TUNING 
REJECTOR PHASING 


DIRECTOR 


RADIO-EL 











you 
wouldn’t 
buy 











yet that may be all your present system reproduces! 


Recent improvements in high-fidelity recording have captured the full tonal 
color of every instrument in the orchestra ... every subtle shading from the 
brilliance of the violins to the deep roll of the kettle-drums is impressed on 
discs made with the latest recording techniques. Yet this dazzling other-world 
of sound may be beyond the capacity of your present high-fi equipment. . . in 
terms of sound reproduction, you may be buying only half a record! 


PICKERING professional-quality components—the best that money can buy 
—recreate all of the music on fine microgroove recordings—give you the rich- 
ness of reality that makes listening the extreme pleasure you have 
dreamed about... but never experienced. 





PICKERING components include the world-renowned 
“FLUXVALVE” magnetic cartridge with one-mil or half-mil 
diamond styli...the Pickering 410 Audio Input System, 
combining preamplifier, record compensator, and equalizer 
network (each of which is available separately) ... 

the famed Pickering Model 190-D distortion-free tone arm 
...and the revolutionary new PICKERING ISOPHASE 
electrostatic SPEAKERS, which reproduce music so faithfully 
they must be heard to be believed! 








SEPTEMBER, 


EXPORT: AD. AURIEMA, INC., 89 BROAD ST., NEW YORK / CANADA: CHARLES W. POINTON LTC 


PICKERING & CO., INC. oceansioe. n.y. 


6b / » 
Protessional Audio Components eo * , sail Cal hus Ihe P 


‘A 
. . Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. P-12 
6 A NA AVE TORONTO 





1956 17 












o/ 2 





The Pascal String Quartet, one of 
the world's foremost chamber music 
ensembles is among the distinguished 
groups recording for the Society 


| e -.. e 
henber Me USC - 00002 


invites you ...to take any one of 


SCHUBERT 


“TROUT QUINTET (A MAJOR) 
QUARTET IN E MAJOR, OP 
QUARTET IN C MINOR, ” 


125, NO. 2 
QUARTETTSATZ" 


ITALIAN MASTERS 


OF THE 
TARTINI: Soncta in G Minor 


XVill CENTURY 
The Devil's Trill 


VIVALDI: Sonatas in A Major and F Minor 
GEMINIANI: Soncta in B Flot Major 


VITALI: Chaconne in G Minor 


MOZART 


CLARINET QUINTET IN A MAJOR, K. 581 


FLUTE QUARTET IN D MAJOR, K. 2 


85 


FLUTE QUARTET IN A MAJOR, K. 298 








Bri it readings by the 
wi tert! ir String Quar- 
tet. Pi r ’ozzt 
) them in the rrout 
Quintet 
rhe celebrated violin vir- 
wo. Ricard . " 
s heard in some of the 
greatest violin music of 
the Kighteenth Century 
itisfy- 
written 
Bake 


Pa 








Unique Transcription Recordings — 
Custom-Pressed of Transparent Ruby-Red Vinyl, in De Luxe Genuine Linen Cases! 


FREE ort we denag ree ai . 
f Chamber Musk from 


these sets of great chamber works 


Ri 


NO STRINGS ATTACHED 


a 


“ong [laying 












ALSO 


Preatise 
the hist 


6th Century rigin 


tod 











| ERE is exciting news for every serious Save More than 50% of Usual Retail Cost 
music listener! The Chamber Music 
Society asks vou to choose one of these When you become a Trial M iber of the 
transcribed chamber programs in ill Sor iety you also have the right t AU DI- 
SCHUBERT collection or a group of | TION — Free of Charge of the 
works by four 18th Century ITALIAN Chamber repertoire listed be rang- 
MASTERS... or a MOZART program ing through three centuries m Purcell 
FREE GIFT. There is no requirement t? Hindemith. These superb transcription 
to buy another record from the Society, recordings will be avai to members 
now or ever! at the rate of ibout two a m th. Onlv 
These are NOT ordinary recordings. Pro- those you decide to keep ari | to you 
duced by a process hitherto used only for at the Members low price h is le 
radio transcriptions with tone fidelity from than 50° of the cost of similar mm reial 
50 to 15.000 evcles. each Chamber Music 4ises. You may withdraw at any time: in 
Society transcription is pressed on the fact, you are hot obligated buy any 
finest transparent thy-red vinulite and records at ull, unless you wish 
jac keted in an exquisite linen p-cover tor rhe FREE GII vou choose ours to 
permanent protection! keep In any case! Send the UpO day 


—————— MAIL COUPON—WITHOUT MONEY —TO-———— 


| Rush me FREE, the long-playing Cham- 
ber Program described above 
(check one) 


Italian Masters Mozare 


Schubert 


—mine to keep absolutely free, without 
any obligation 


| have crossed out at the right the 
Chamber Works | already own. | need 
do nothing more to enjoy the others in 
my home for Free Audition, delivered 
without charge (approximately two 
33% R.P.M. discs a month) 


| am not obligated to buy another 
recording ever! | may try all Society 
releases for 5 days, and will be billed 
only for those | keep at the low member 
ship prices shown plus a few 
cents shipping) o sov er 50 1 
may return any disc and pay nothing. | 
may cancel my Trial Membership ot any 
time. The FREE GIFT Program is mine 
to keep in any case. 


below 
ng of ov 


| The Chamber Music Society, Dept. 


ad 


o F &8eNn 








ITALIAN MASTERS OF 
THE XVII CENTURY 
MOZART see above 
SCHUBERT (see above 
mere Loa + femal String Ou 
and 104 
sc HUBERT Du ( 
A, Op. 162 
SONS oF BACH CP 
Bach mniain C; J.C. Ba 
f nae i : ee W.E 
TCHATKOVSKY: Quartet 
Flat 
MOZART The ¢ 1 6 
tets (3-12 lis« 
BRAHMS Violin Sonata No 
o Sonata No. 1 in 
DEBI ‘Ss¥ Quartet in G; 
wr Flute Viola and 
Har i Sonata for Violin and 
HANDEL Complete Water 


. BEE rHOVEN Complete 
Rasumo ky tring Quartets 
2-12’ d 

A. SC ARL og bk Sinfor 

No : 


a 5 ert rre 


ias 
»8Si 
Sere- 


Moz: ART: 3 


Salzburg 


HINDE ss 4 Sonatas for 


iola and 
Piz 


i id Piano 


REL-9, 45 Columbus Ave., N. Y. 23 | 
(Cross out only those you do not want to audition) 
Selections are not listed by order of release 














| 
16. DVORAK: P ir | 
EK Fla Ir | | 
17. SCHUBERT ) | 
Maile © 
18. viv ALDI i « D 
rmo I 
19 BRAHMS ‘ | 
20 HAYDN 
21 STRAVINSKY r | 
22. PURCELI 1 | 
I 
23 MOZART ( » | 
Irie 
24. SC HL MANS a 
25 Bac i" 4 n, | 
o and H | 
26 BARTOK O 4 | 
iolis 
27. CORELLI i, | 
Op. 6, Nos. 1, 2 x 4 | 
mannERSHP PRICES ; 
1 disc set (ap $2.95 
2d ~ 4 $5.90 | 
l 
one ane aus au ame ome al 






CORRESPONDENCE tir 


(Continued fron age }) 

the points brought up by Mi 
well repay the service 
the time involved. But a 
reading of “Dealing With Do-It-¥ 
self” indicates that Lohr ar I 
may not be so far apart 
Editor) 

CLASSIFYING TRANSISTORS 
Dear Edito 

I have been recent 
siderable time studying 
to familiarize myself wit} 
tant new inch of elect 
be ready when it attair 
use. I think I now have 
edge of the physics and the tror 
applications of transist« 

However, what appears t 
a serious deficiency in t 
lack of uniformity in cla 
sistors as to types M 
appear to have their owr 
and I have been unable 
suggesting unification. If w 
that we are just at the 
there is good reason for I 
how messed up things car 

Why don’t manufactur 
some uniform classificat 
have with tubes. For ex e. the 
could evolve a system in w! 
letter of a transistor t 
cate whether it is n-p-n 
second letter or number in it 
the transistor’s function (af, rf, pow 
etc.) Additional number 


can indicate important pat 


as cutoff frequency. 

The’ entire situation 
become even more confuse 
developments produce trar 
vary widely in basi 
triodes, tetrodes, pentode | the 
types. Thus, now is the 
a system of classificatio 

This is just a suggestior 
likely a more elaborate heme iT 
laid out. At any rate some 
tion should be given to the 
who will soon be called upon t ervi 
transistorized circuits and v not hav: 
transistors of every make no? 


cross-indexir 
SERGIO (¢ 


elaborate 


Venezuela 


A HOBBYIST’S VIEW 


( ‘a racas, 


Dear Edito: 

I read RADIO-ELECTRONK 
radio and television is my hobby i 
some repair work and have 1 
satisfied customers. In connection wit 
this I would like to voice ! 
against licensing. 

I couldn’t afford to pay a big fee f 
a license. In the little ser ng 
I seek only to break even and mail 
tain my hobby. I am sure there a1 
thousands in a _ situation n 
mine. Personally, I think tl 
service technician is afraid he car 
not hold his customers he | 
try another occupation. 

\ BA I 

Holt, Mich. ED 





cr 


RADIO-ELECTRON|I 











You Can Train at Home for Good Pay Jobs in 


RADIO-TELEVISION 


Fast Growing Industry Offers Good Pay, Security, 


. = 





Add to Your Income Starting Soon 





at) 
leads to good pay 


N.R.1. Training 


Chief Technician, Chief Operator, Remote Contro! Operator 
Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, 


SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator 


Operator. POLICE RADIO: 


Dispatcher, 


mitter Design Technician 


Thanks N.R.I. for Good Start 
“Right now I am doing 
spare-time repairs on 
Radios and Television 


. 
Going into full time 
servicing soon.’’ C, HIG- 
1 & GINS, Waltham, Mass. 
Engineer with Station WHPE 


“T operated a successful 
Radio repair shop. Then 
I got a job with WPAQ 
and now I am an engi- 
neer for WHPE.”’ VAN 
W. WORKMAN, High 
Point, N.C, 








Transmitter Operator, Receiver Serviceman 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 
Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans- 
AND MANY OTHERS. 


N.R.I. TRAINED THESE MEN 


Make $10-515 a Week Extra 
Fixing Sets inYour SpareTime 


Soon after enrolling, many N.R.I. students 
start earning extra money fixing neighbors’ 
radio sets. Many earn enough extra to pay 
entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio-Television. Mail Postage 
Free postcard for Sample Lesson. See how 
practical it is to learn at home. Get 64-Page 
Catalog, too. See equipment you get, out- 
lines of courses, facts about opportunities in 
this growing field. Prices of N.R.I. Courses 


are low, terms easy 
jobs like these. BROADCASTING: 
SERVICING: Home and 


Hi-Fi 
Radiotelephone 
GOVERN- 






Quit Jobto Start Business 


“I decided to quit my 


job and do TV work full 
s~b: 


time. I love my work 

and am doing all right 

fe 2 

N.R.1. Started His Way up 


financially. 
KLINE, Cincinnati, 
Ohio 


Catalog 


“T was a cab driver earn- Name 
ing $35 a week. Then I } 
enrolled with N.R.I : Address 
Now testerwith TV mak 4 

ores City 


H. SHEPHERD, I 


Ind 
t 


Bloomington, 








. for trained technicians is 


2 = CUT OUT AND MAIL CARD NOW 


SAMPLE 
AND CATALOG 


BOTH Fi 


This card entitles you to Actual Lesson on Servicing 
how you learn Radio-Television at home 
64-Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. F 
Washington 9, D. C. 


Please mail 


Approved Member, National Home 


Future 





Training PLUSOPPOR NITY 

bination for success. T fe OPPO! 

field is Radio-Television. Over 1 

Radios plus 30 million sets in cars and 4 100 
Television sets mean big money, op] 

trained Radio-Television Technicians. More tha 

4,000 Radio and TV Broad -asting itior ffer 
interesting and important posi 

clans, operators. Color Televis 

sets, HLF. other development " re d 
growtn Radio, Televisior are Doth grow J. E. SMITH 


Founder 


Find Out What Old gest Home 
Study Radio-Tel } )ffer 


g Yo if 


Since 1914—-for more than 4 1.R.I. has been training 
ambitious men at home in spare t idio-TV. Thousands of 
successful graduates say N.R.I.’s raining method is a fast, 
easy, effective way to higher earning esirable jobs. Carefully 


planned experiments and practice nt supplied free of 


extra charge, bring basic princi é fe right in your 

own home. Find out what dependabl ng can do for you. 

You Learn by De Practical 
OU Learn J0 racricai 

Send 

enas 


Experience "y ith 7 













Nothing takes the place of pract 
As part of N.R.I. Servicing 
AC-DC Radio Receiver and Vai 
meter shown below. Use then 


conduct exper 

ments, get practical 
experience. All 
equipment yours to 
keep. 


yar See Other S Sideyr 





| 


STAMP NEEDED! 
WE PAY POSTAGE 


> i 








The ABC's of 
SERVICING 









coer ener 
shows 


You'll also rece 


ve 


FREE s 


No Salesman wi 


me tne 


tudy Counc 





























Practice Servicing-Communications with Kits of Parts N.R.I. Sends 
YOU BUILD AC-DC 


























Superhet Receiver ] You build this Signal Gen 
; a |; Learn how to compensate hig 
N.R.I. Servicing Course includes all ; quency amplifiers, practice aligning 
needed parts. By introducing defects . . 2 typical I.F. amplifiers in ree r | 
you get actual servicing experience : circuits i 
practicing with this Make tests, i 
modern receiver. conduct ex- i 
Learn-by-doing. periments 
————4 











YOU BUILD Vacuum Tube 
Voltmeter 


Use it to earn extra cash 
fixing neighbors’ sets; 


YOU BUILD 
Broadcasting Transmitter 


As part of N.R.I. Communications Course 
you build this low power Transmitter, bring to life theory 
learn commercial broadcasting operators’ you learn from 
methods, procedures. Train for your FCC e N.R.I.’s easy-to- 
Commercial Operator’s License understand texts 


Radio-Television Can Give You 
a Good Job with a Future 


Here is a line of work that people respect. -a vocatio 


Vv where vo 
N, R. I. Graduates do Important Work can advance, win a place for yourself, earn good nal and gai! 
much personal satisfaction in what you are able to do. And y 
— Get Important Pay 




















can learn at home in your spare time. Smart fellows everywhere 
are using their spare time to develop new knowledge, new sk 

They know it is the trained man who gets ahead, gets the better 
job, drives the better car, is respected for what he knows and 


Be a Skilled Technician 


The technical man is looked up to. He should be. He does 

work, gets good pay for it. Radio-Television offers that k +s rf 
work. There are more than 40 million Televisions, 150 milli home 
and auto Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained in Radio-7 ! 
Servicing or Broadcasting. Micro-Wave Relay, Aviation and P 
Radio, Two-Way Communications for buses, taxis, tru t 
expanding making more jobs, greater opportu 





Chief Engineer Paid for Instruments Has Own Radio-TV . 

with Station out of Earnings Business You Can Train in Spars Time 

“T am Chief Engineer of “I am doing very well in “We have an appliance yj ; a eR wn . tie: aia ‘ 
a KGCU in Mandan, spare time TV and Radio. store with our Radio and Kee P ax job until a " i _ for a be nage a Le nips eg ee 

. I also have my own Sometimes have three TV TV servicing and get TV N.R.I _Lourses are planned for men who can study only during 

a time business serv- jobs waiting and also fix repairs. During my Army Spare time. You get many kits to build equipment, get practic: 

icing high frequency, two- car Radios for garages. I service, N.R.I. training experience. You work on circuits common to both Radio and T\ 
way communications sys- paid for ogo out of helped get me a top rated Equipment you build “brings to life’’ things you learn in N.R.I 

tems."’ R. BARNETT, Bis- earnings F.SEAM AN, job.” W. = WEIDNER, easy-to-understand texts. Experienced N.R I nstructors, tecnr 

marck, N. D. New York, N. Y. Fairfax, S. cians, specialists devote full time to making sure you get the best 


<s -) and simplest Radio-TV training. Train as fast or as slow as y 
ae | See Other Side h Tested Way To Better Pay 


Se ea ae a ae ae ae a ee ee eee ee ae ae ae Se 











] N > a Training is practical, thorough. You get the ber 
N.R 40 years experience training men for success in Rad 
FIRST CLASS Television. Most successful N.R.I. men start without any knowledge 
Permit No. 20-R I of Radio, many without a high school education. Find out wha 
(Sec. 34.9, P. L. & R.) Radio-Television training can mean to you. Make a decisive 1 ve 
Avie today toward becoming one of that select group--a Radio-T\ 
Washington, D.C. Technician. Send for Actual Lesson and 64-Pa ( slog th 
FREE. NATIONAL RADIO INSTITUTE, Dept. F, Giatauthon D.C. 
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WARREN A. MARRISON. W. G. PFANN. Mathew- H. T. FRIIS. Medal of CLAUDE E. SHANNON. 
Tompion Gold Medal, son Gold Medal, American Honor, Institute of Radio Stuart Ballant Medal 
Worshipful Company of Institute of Mining and Engineers and Valdemar Frank Institute of the 
Clockmakers of the City of Metallurgical Engineers, Poulsen Gold Medal, Dan State of Pennsylvania, for 
London, for pioneer work for discovery of and pio- ish Academy of Technical ce to a compre 
on development of quartz neering research in zone Sciences; important work he theory of commu- 
crystal oscillators as pre- melting. in application of short and nicatior 
cision standards of time (>) ultra-short radio waves. 
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dge ! : 
dee ‘ ences that bear on telephony. Bell Labs is \ 
Na 
eons bh extremely proud of them—and of the thou- ; 
oe sands of scientists and engineers who work ‘ 
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E-FREE LARRY 


RIDER BOOKS HELP YOU 








ARITHMETIC FOR ENGINEERS 
(Sth Edition, Revised) 

by Charles B. Clapham 
An outstanding text 
mathematics for shop 
trainees, tool and die 

engineering students 
mechanical drafting 
who 


practical elementary 
machinists, shop mechanic 
maker tr mechanical 
at the industrial level, 
trainees and all others 


on 


ainees, 


want to learn the elementary mathematics 
of Mechanics 
Written for use in schools and for home study. 
Ideal for industrial upgrading 
More than 390 numericai examples of solutions 
fully explained. More than 1,950 problem exer- 
cises. Answers to problem exercises 
Cloth Bound, 55% pp., 5 x St. llus 
2183 Only $6.50 





LEARN MORE...DO MORE... EARN MORE! 
7 NEW Rider Books Published in July and August 


PICTURE BOOK OF TV TROUBLES, Vol. 6 


(Horizontal and Vertical Sync Circuits) 

by Rider Lab Staff 

Vo et in extremely po ening practic al series 

Illustrates the ir € va ‘ 
e patterr f lefect “Tv 

receive Components are identified book 

teaches the oxnition of ; : 

+ P " and er 1 e ect 

‘ efoms nd schen icS are 

Does r ble st ing 

Soft ¢ r, 12% pr x & 

7165-6 Only $1.80 


BASICS OF PHOTOTUBES AND PHOTOCELLS 





ELECTRONICS TECHNOLOGY SERIES 


edited by A. Schnure, Ph.D., Ed.D. 
Written for students, technicians, experimenters 
t Y trainee n electronics techr 
r ted in ommun 
Soft ( ers x * illus 


WAVE PROPAGATION 


The elever wk in the series. De to the 


phere ind atter. Re 
7166-11 


SUPERHETERODYNE CONVERTERS AND 
I- 4 AMPLIFIERS 


Only $.90 














rr twelfth book in this serie De th the 
TV MFRS’ RECEIVER TROUBLE CURES Vol.g °” Dv! Mark basic principles of | superhe me operation 
Edited by M. Snitzer Phototubes and photocells are prominently used : ; a eaten oe Revi. 
Volume & in the series Devoted the official in a great many applications of electronic device ale * : : 
design laboratory cures for bugs which may Science, industry, government agencies, television, . ) 
be encountered in TV receiver The cures are and many communication facilities employ them 166-12 Only $.90 
positive! The troubles are identified and corre- This book 1s devoted to the explanation of the 
lated with specific receiver chassis and models. principles and practices surrounding phototubes INVERSE FEEDBACK 
The most accurate and authentic information on and photocells with the utmost in visual presenta- The fifteenth book in the series De ted this 
V receiver trouble cures tion to make the subject most understandable It highly important phase of electronics which is 
Volume § content is NEW. Deals with manufac- is tantamount to a “‘picture course’ yet it is finding more and more application eve day ir 
turers from RCA to Zenith authoritative and modern all kinds of electronic devices. Review questions 
Soft Cover, 12% pp., 54% x #1”, illus Soft Cover, 136 pp., 54, x B44”, i Index 
2143-8 Only $1.80 1584 Only $2.90 2166-15 Only $.90 
RADIO RECEIVER aeeen ren MANUAL PICTURE BOOK OF TV TROUBLES INTRODUCTION TO COLOR TY (2nd Edition) 
by Alex W. Levey, B.A by Rider Lab. Staff by Kaufman & Thomas 
A workbook of experi — ‘de signed for stu- A revised p-to-date editior 
dents of radio and radio servicing. Covers the A fabulous series of defini KS book n TV w edition 
construction, analysis, testing, and repair of a that teach the recognitior 't V re- the and large r 
radio receiver Acquaints the student with celvers. Shows 1 s plif ‘ ircuitr é M 
necessary servicing equipment There are 33 y) cture be patters ny introduct r € 
experiments in all, including 6 demonstration- nents which are id t n Cover t Pi a 8 8 
experiments. Soft Cover, 110 pp., S's” x 11”, and schematics are a y { rv 156 Only $2.70 
Illus scl ls and t ter f th h ans 
#178 Only $2.00 Soft Covers x * ! 
VOL. 1: HORIZONTAL arc-osciLLator FOLOR Rosy Sina y TRSESVER PRACTICES 
y y azeltine Corp. Lab. Sta 
TV TROUBLESHOOTING & REPAIR CIRCUITS papa 2 ph, —) .. J 
GUIDE BOOK VOL. 2: VERTICAL SWEEP-DEFLECTION  *SP¢ct of color TV receivers, including the latest 
by R. G. Middleton CIRCUITS 21” picture tube and its required circuitry. For 
VOLUME |: For the serviceman requiring prac- 3168-2, 96 pp. Only $1.80 2"yone who wishes a solid grounding in color 
tical, down-to-earth servicing information on TV VOL. ™ VIDEO I-F & VIDEO AMPLIFIER television, this volume is ideal. Destined to be 
troubles and their cures. Shows how to spot CIRCUITS come a standard reference work or the subjec 
symptoms through the use of picture tube pat- sy69.3 96 Only $1.80 Soft Cover, 208 pp., 54% x 844”, illus 
terns and scope waveforms. Much valuable data yoy, 4: AUTOMATIC GAIN CONTROL CIR- 32162 Only $4.50 
on the use of test equipment, as well as simple CUITS 2162-H, Cloth Bound Only $6.00 
techniques for troubleshooting outside the service 3168-4, 96 pp. Only $1.80 
shop. Soft Cover, 204 pp., 8% x 11”, —. $3.99 VOL 5: HORIZONTAL OUTPUT & H-V CIR- 
#1 nly . Bt . . 
VOLUME 2: A gold mine of information on pat ag 108 nly $1.80 ha ——— & ANSWERS 
ee front ends, sprint the video VOL. 6: HORIZONTAL & VERTI( aL SYNC A very practical series of questions and answer 
- strips, faults in video amplifiers, trouble CIRCUITS “eis k " {TV i ia Each * 
analysis in sound I-F and detector systems, etc. 168-6 120 Onl 0oks on the repair of TV receive a covers 
Soft Cover, 160 pp., 8% x 11”, illus. - . pp. Only $1.80 a separate section of the receiver, and the series 
140-2 “ Only $3.30 follows the same sequence that the signal itself 
= = : - travels. Soft Covers, 5%, x 814”, illus 


TV MFGRS' RECEIVER TROUBLE CURES 
edited by M. Snitzer 

Gives you specific TV receiver troubles, and the 
cures specified by the set manufacturer. Listings 
are by manufacturer, model and chassis number 
Saves you time, helps you earn more! Soft Cover, 


6% x 8%”, illus., each volume over 116 pp. 
VOL. 1: Covers complete details on sets produced 
by mfgrs (listed in alphabetical order) from 
Admiral to Dumont. 

#143 Only $1.80 
VOL. 2: Covers mfgrs from Emerson to Jackson. 
3143-2 Only $1.80 
VOL. 3: Covers mfgrs from Kaye- Halbert to 
Philco 

2143-3 Only $1.80 
VOL. 4: Covers migre from Philharmonic to 
Shaw 

3143-4 Only $1.80 
VOL. 5: Covers mfgrs from Sparton to Zenith. 
37143-5 Only $1.80 
VOL. 6: All new coverage, through 1954, no 
duplications Admiral! to Firestone. 

3143-6 rasa Only $1.80 
VOL. 7: New coverage, from General Electric 
to segeeen. 

BGs cvieevecns Only $1.80 
VOL. #: Just published New coverage, from 
RCA to Zenith. 

143-8 Only $1.80 
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| TELEVISION—HOW IT WORKS 
(2nd Edition) 


by J. Richard Johnson 


A completely rewritten, up-to-the-minute edition 
of an authoritative and informative book. It is 
the newest and most comprehensive text on the 
subject, and follows the progress of the received 
signal from the antenna to the picture tube and 
loudspeaker. Leather Finish MARCO Cover, 352 
pp., 5% x 8%”, illus. 
' PRPS , Only $4.60 
7#101-H, Cloth Bound Only $5.50 


HANDBOOK OF 630-TYPE TV RECEIVERS 
by Miller & Bierman 

Deals with all versions of the famous 
receivers made up to 1955. Explains m 
and circuit improvements made by various manu- 
facturers, and includes 26 pages of troubleshoot- 
ing charts. A book every technician can use to 


630-type 
difications 


major advantage! Soft Cover, 200 pp., 5% x 8%", 
illus. 
#174 Only $3.50 


#173, FRONT ENDS: 


128 pp. Only $2.10 

#173-2, VIDEO CIRCUITS: 

128 pp. Only $2.10 
#173-3, SYNC & SWEEP CIRCUITS 

140 pp. Only $2.10 
#173-4, DEFLECTION & H-V CIRCUITS 

128 pp. Only $2.10 
3173-5, SOUND & L-V CIRCUITS 

128 pp Only $2.10 
ADVANCED TELEVISION SERVICING 
TECHNIQUES 
by RETMA 
A complete advanced TV servicing course, de- 
veloped by the Radio-Electronics-Television Man- 
ufacturers Association, and made available to you 


at the incredibly low price of $4.55, complete! 
Shows you how to use every conceivable type of 
test equipment, how to service every part of a 
TV receiver. Soft Cover, 844 x 11”, 


MAIN TEXT, 176 pp., illus. 
161 


bo —_ Only $3.60 
LABORATORY WORKBOOK, 32 pp. 
7161-2 Only $ .95 


RADIO-ELECTRONICS 





LU 
MORE THAN 2,000,000 Rider Published Books Have Taught Electronics Know-How! 
There Are Rider Books Which Fill YOUR Needs... At Least 3 NEW Titles Appear Each Month! 






basic 
electricity 





BASIC ELECTRICITY 
BASIC ELECTRONICS 


BASIC SYNCHROS & SERVOMECHANISMS 

by Van Valkenburgh, Nooger & Neville, Inc. 

The fabulous picture-text books that teach faster 
and easier! The theory, principals and practice 
of electricity, electronics, synchros and servos, 
are here presented in a manner which permits a 
rapid grasp of the fundamentals of these vitally 
important subjects. Over 2,000 specially prepared 


illustrations present, explain and make every 
topic discussed picture clear 

BASIC ELECTRICITY 

#169 Soft Cover: 5 volumes, 624 pp., 6 x 9” 


Only $9.00 per set 
all 5 volumes in a single 
Only $10.50 


3#2169-H Cloth Bound: 
binding 
BASIC ELECTRONICS 
2170 Soft Cover: 5 volumes, 550 pp., 6 x 9” 
Only $9.00 per set 


all 5 volumes in a single 
Only $10.50 


#1170-H Cloth Bound: 
binding 

BASIC SYNCHROS & 

2180 Soft Cover: 


SERVOMECHANISMS 
2 volumes, 270 pp., 6 x 9” 
Only $5.50 per set 
2#180-H Cloth Bound: both volumes in a single 
binding Only $6.95 


HOW TO TROUBLESHOOT A TV RECEIVER 
by J. Richard Johnson 
A book written for the newcomer, to aid in a 





systematic procedure for troubleshooting. An 
easily understandable, step-by-step guide. Soft 
Cover, 128 pp., 5% x 8%”, illus. 

EE an cieierin'a sate hea nh ee aia oon Only $1.88 
FUNDAMENTALS OF TRANSISTORS 

by Leonard Krugman 

Explai the BIG thing in electronics, today— 


the transistor! Written by one of the pioneers in 
transistor development, this book tells you all 
you need to know about this electronic miracle: 
basic operation, characteristics, performance, and 
application. Soft Cover, 144 pp., 5% x 844”, illus. 
SN cca dpasuacadessanwetciiunbeseene Only $2.70 


HOW TO USE SIGNAL & SWEEP GENERATORS 
by J. Richard Johnson 
Discusses all types of signal and sweep genera- 


tors, and their applications in AM, FM radio, 
and TV. Soft Cover, 144 pp., 54% x 8%”, illus. 
SU 6a n veask beet inecuanteereeresaa™ Only $2.10 


UNDERSTANDING VECTORS & PHASE 

by Rider & Uslan 

A book which makes for quick and easy under- 
standing of radio theory, written for anyone in 
radio and electronics who has not had the ad- 
vantage of technical training. Soft Cover, 160 pp., 
5% x 7%”, illus. 


3103 


HOW TO USE TEST PROBES 
by A. Ghirardi & R. Middleton 
The only book of its kind, it covers all types of 
test’ probes used with VOM’s, VTVM's, and 
scopes. Complete step-by-step explanations, with 


Only $ .99 


practical examples of results and effects. Soft 
Cover, 176 pp., 5% x 844”, illus. 
(ENR Rens hnge ey ips Nae ae ae Only $2.90 


FM TRANSMISSION & RECEPTION 

(2nd Edition) 

by Rider & Uslan 

Covers FM broadcasting of all kinds, and explains 
the theory, functioning and servicing of various 
types of FM receivers, including TV receivers. 
— eee 460 pp., 54% x 84%”, illus. 

#102 


OHN F.RIDER PUBLISHER, INC. 
480 Canal St., 


New York 13, N.Y. 
In Canada: Charles W. Pointon, Ltd 
6 Alcina Ave., Toronto, Ontario 
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HOW TO USE METERS 

by John F. Rider 

Explains everything about using meters of all 
kinds. Tells and shows what to use and what to 


measure. If you use meters, this is a book you 
cannot afford to pass by! Soft Cover, 144 pp., 
5%, x 8%”, illus 

EAA a ee er ee ere ..Only $2.40 


ENCYCLOPEDIA ON CATHODE-RAY 


OSCILLOSCOPES & THEIR USES 

by Rider & Uslan 

Fully and clearly describes the oscilloscope, its 
construction and capabilities. Covers a wide 
variety of scopes, including present day models. 
Profusely (3,000) illustrated. Cloth Bound, 1008 
pp., 8% x ll 

SE Nth tadteeeans Vaud bevee SOR nee oe Only $11.50 


ELECTRONICS TEsHueLeey Sunes 
edited by A. Schnure, Ph.D 
An economically priced nig 2 books devoted 
to the explanation of the basic concepts and 
principles of individual phases of electronics 
technology. Each book deals with a specialized 
subject; groups of these books form broad cate- 
gories in the study of electronics technology. 
Aimed for use by students in technical institutes, 
ior colleges, adult education classes, and voca- 
tional schools teaching electronics technology 
The texts also are intended to serve the operators 
of communication equipments such as radio ama- 


SERVICING TV VERTICAL AND HORIZONTAL 
OUTPUT SYSTEMS 

by Harry Thomas 

Technicians and students \ here find a com- 
plete discussion of vertical and horizontal output 


systems and their operat Soft Cover, 176 pp., 
5% x 81%”, illus 
#150 Only $2.40 


OBTAINING & INTERPRETING TEST SCOPE 
TRACES 

by John F. Rider 

Explains oscilloscope screen traces in clear, non- 
mathematical language. Contains over 800 scope 
traces, and complete instructions on the use of 
scopes and interpretation of traces. Soft Cover, 
190 pp., 54% x 8%”, illus. , 
SOMME sc cinticlce s i ..Only $2.40 


HI-Fi LOUDSPEAKERS & ENCLOSURES 
by Abraham B. Cohen 


A long-needed book, destined to become a classic 
volume in hi-fi literature. Completely covers the 


subject. Answers all your questions about loud- 
speakers and enclosures, design, cross-over net- 
works, construction of own networks, etc. 
a Finish MARCO Cover, 5% x 81%”, illus. 
#176 Only $4.60 
#176- H, ‘Cloth ‘Bound Only $5.50 





























teurs, commercial ship and broadcast station HIGH FIDELITY SIMPLIFIED 
operators, electronics laboratory technicians, and by Harold D. Weiler 
experimenters who desire a more than casual Gives you the complete hi-fi story, and answers 
understanding of the subjects covered. all questions about t rs hangers, amplifiers, 
Soft Covers, 54% x 844”, illus. tape recorders, anhans record players, etc. 
There is no other book like it. Soft Cover, 22 
RC & RL TIME CONSTANT nen tC 4 pp., 
Kg Ries bate wiawrawaw ieee a ie nly $ .90 3142 Only $2.50 
F aM LENTERS & DETECTORS 
ORE Oe ee ee Only $ .90 HOW TO SELECT AND USE 
FRE UENCY MODULATION 
ak nestle cemcaiygele only $.s0 YOUR TAPE RECORDER 
by David Mark 
CRYSTAL OSCILLATORS Written for the USER vers, business- 
52 |) See Only $1.25 men, lawyers, enginee teachers, etc. Step-by- 
A- M DETECTORS step instructions on set-up and ing procedures 
166-5..... Only $1.25 for all applications in the } e, and pro- 
siete feat ol: alias ila ila P fessional activities, Als buyer guide in select- 
LIMITERS & CLIPPERS ing a machine to lit r vidua lirements 
MENG < Slane QiSd6Ae se dad mene s eee es Only $1.25 Soft cover, 148 pp I 
+ ~ aaa 5 #179 Only $2.95 
ee Only $ .90 
R- r "TRANSMISSION LINES HOW TO SERVICE TAPE RECORDERS 
COSCCSOS CESSES OCS SE SOLE SELES Only $1.25 by C. A. Tuthill 
comennian MODULATION Tells you what you need to know about the tape 
o_o ee Only $1.25 recorder = its — yn. Exp ains = types - 
circults, rive mechanisms roubles looting an 
BLOCKING OSCILLATORS repair. Soft Cover, 160 pp 54 x 8% illus. 
FARA ere reer Only $1.25 37167 Only $2.90 
WAVE PROPAGATION 
VBE Ae ere ree Only $ .90 
SUPERHETERODYNE CONVERTERS & é 
I-F AMPLIFIE $ THESE AND MANY , Pal 
aoe ab be cebeceseneessess Only $ .90 | > 
OTHER RIDER BOOKS # [228+ 
INVERSE FEEDBACK é : 
uAMhaaaes. chacciehasksess Only $ .90 ARE AVAILABLE ne a2 
. est 
Buy these books at your electronics parts jobber or book store. ~ 2 | 
. Look for this Rider Book Seller. If your jobber or book store ~ ng 
does not sell the Rider books you want, mail this coupon for SH 
prompt delivery. ORDER TODAY! Add state and city sales tax ) ey 
where applicable. Canadian prices 5% higher. s, Fe 
ee ee ee ee ee eS a = a! 
| JOHN F. RIDER PUBLISHER, INC 
1 480 Canal Street, New York 13, N. Y. 
| Enclosed is $_ Please rush the books | have circled 
! 101 142 143-7 156 166 166-8 167 169 3-4 
| Ol-H 143 143-8 160 166-2 166-9 168 169-H 73-5 
| 102 143-2 144 16! 166-3 166-10 168-2 170 4 
| 103 143-3 146 161-2 166-4 166-11 168-3 170-H 76 
133 143-4 147 162 166-5 166-12 168-4 73 76-H 
| 140 143-5 150 162-H 166-6 166-15 168-5 73-2 78 
140-2 143-6 152 165 166-7 168-6 73 ? 
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This combination of CDR ROTORS 
and the Biggest TV Spot Campaign 


in our history 


PRE-SELLING your customers 


opens the door 


for you to 





CORNELL-DUBILIER 


3 SOUTH PLAINFIELD, N. J 


THE RADIART 


CLEVELAND 13, OHIO 
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ig An outstanding group of rotors... three proven and tested 


models... ALL 40% SHARPER TUNING thanANY other automatic 
rotor. Handsome cabinet... dependable performance . . . proven 


and tested by thousands and thousands of satisfied users. 


TR-12 oa special combination value consisting of complete 
th 


tor, including st bearin andsome new modern VN 
a th meter ntr . * C 


s 4 wire cable 


1D } se 3 a 
ia chal ia arc N y CORNELL-DUBILIER South Plainfield, N.J. 


TR-4 the heavy duty rotor « mpiete th indsome modern 





cabinet with METER ntr al, uses 4 wire cable 


® 
TRe-2 the duty rotor with pla abinet featuring = & 
. ntrol’ illuminated perfect pattern dial, uses CF} The RADIART Corporat Cleveland 13, Ohio 


® 

















FOR ADVANCED. 
ENGINEERED 


VR tubs 
vs Fons 
| 


Have you and your customers exact 


quirements for stable voltage? Try 


abilized CBS 6626 and 6627. The ' 

better VR tubes made. They ‘| 
most advanced engineering concepts 
voltage-regulator tubes. They elimi 
discrete voltage shifts in’ voltage-re | 


circults, 

Its only natural that CBS VR tul 
be the finest. CBS specializes in VR 
has made over 20 millions of them. CBS 
originated many VR types; for ex 
OB2, USN-OA2WA, USN-OB2WA, 68 Oi | 
... as well as the 6626 and 6627. CBS 
the widest line of 105-volt and = 15t VR 
tubes: commercial and militar 


and GT... for voltage regulation 


It makes good sense to think of CBS ! 
you think of VR tubes. Be sure 
minute design and tightly contr 


Follow the leaders. specify the lead I 


stable, reliable, advance ed-engineered VR 


».. always make it CBS. 





CBS-HYTRON, Danvers, Massachusetts 


A Division of 
Columbia Broadcasting System, Inc. 


RADIO-ELECTRONICS 











| 1. C. Lane, 8.5., M.A. 
| President, Radio-Tele- 


clotion Executive VETERANS--NON-VETERANS 


| Tay Loom TRAIN NOW FORA 
TOP-PAY JOB IN 


TELEVISION oF 


Pe 
No Experience Needed—/ train you AT HOME in your SPARE TIME 


NOW — while the Television-Radio-Electronics industry is springing up to meet the heavy demand for these products. 
expanding at the fastest rate in history — is the time for 









you to prepare for a top-pay lifetime job . . . or your own Trained men are needed urgently. The head of CBS-Colum- 
profitable business. bia product service department estimates that the industry 
New TV stations are going up constantly . . . sales of TV will need 200,000 service men by 1959. The best jobs will 
sets are breaking all past records . . . new products are 9° to the men who are ready for them. Right now is the time 
being announced almost every day . . . new plants are for you to prepare yourself. Delay can be costly. 


LEARN BY DOING 


As part of your training | give you the equipment you need 
to set up your own home laboratory and prepare for a BETTER- 
PAY TV JOB. You build and keep an Electromagnetic TV 
RECEIVER designed and engineered to take any size picture 
tube up to 21-inch, (10-inch tube furnished. Slight extra cost 
for larger sizes.) .. . also a Super-Het Radio Receiver, AF-RF 
Signal Generator, Combination Voiltmeter-Ammeter-Ohmmeter, 
C-W Telephone Transmitter, Public Address System, AC-DC AF-RE Signet 
Power supply. Everything supplied, including all tubes. Generator 


STUDY NEWEST DEVELOPMENTS EARN WHILE YOU LEARN 


My training covers all the latest developments in the fast-growing Television- Almost from the very start of your course you can earn extra 
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV — ™oney by repairing sets for friends and neighbors. Many of 
my students earn up to $25 a week . . . pay for their entire 
training with spare time earnings start their own profit 
able service business. 


TRANSISTORS — PRINTED CIRCUITS, etc. 


CHOOSE FROM THREE COMPLETE COURSES 
covering all phases of Radio, FM and TV 
1. Radio, FM and Television Technician Course — no previous experience needed. 
2. FM-TV Technician Course — previous training or experience in radio required. 


3. TV Cameraman and Studio Technician Course — advanced training for men 
with Radio or TV training or experience. 

FREE! I'll send you 

* my new 40- 


After you finish your home study train- MAIL THIS COUPON TODAY! 
page book, “How 


> Oi Mere iii cme ing in Course 1 or 2 you can have two to Moke Money in i i 2 St ee Ge eh ee es es ee 
«! IN N.Y.C. AT NO weeks, 50 hours, of intensive Lab work Television - Radio - Mr. Leonard C. Lane, President i 











Electronics,"’ a Free RADIO-TELEVISION TRAINING ASSOCIATION 
> Oe 2 Week Bee on modern electronic equipment at ovr sample lesson, and 
other literature 


associate resident school, Pierce School showing how and 
of Redio & Television. THIS EXTRA TRAINING IS YOURS AT NO Where You con get 


EXTRA COST WHATSOEVER! Television. 


FCC COACHING COURSE 


Dept. R-9C, 52 East 19th Street, New York 3, N.Y 





Dear Mr. Lane: Send me your NEW FREE BOOK, FREE t 
SAMPLE LESSON, and FREE aids that will show me 
how | can moke TOP MONEY IN TELEVISION. ! under. 4 
stand | am under no obligation 





LEASE F 


Important for BETTER-PAY JOBS requiring FCC License! NO a 
You get this training AT NO EXTRA COST! Top TV jobs Address__ — 
go to FCC-licensed technicians. CR isicmmpeennne a 

1 AM INTERESTED IN | VETERANS! 


(D) Redio-FM-TV Technician Course | Write discharge date 
& 7 T s s T es ss A . a (CD FM-TV Technician Course 
adio-felevision training Association (in 

ech ] 


Lourse i 
bees =e - = 











52 EAST 19th STREET © NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 
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TUBES 


are the best you can buy... 
HERE'S WHY 


i 


COMPARATOR INSPECTION 
OF GRIDS 

One of the most critical parts 
of the tube is the grid which 
controls the flow of electrons 
to the plate 

Continuous 





INSTRON WIRE TESTING 


Testing of grid lateral and filament wire 
on the Instron Tester for specified physi- 
cal properties as tensile strength, yield 

int, breaking point and proportional 





imit insures better tube quality and uni- spection of crit { 
formity for Raytheon tubes. as the above grid Z 
Pa yore als bs 20x) suppl re information 
Ss for better qualit ntr in 


guards against 
Raytheon's h 
standards. 


ae we 
ee 2 
oe 

We CS 


WEIGHING CATHODE COATING 


The weightand O. D. of the cathode 
coating are controlled by periodic 
measurements with precision in- 
struments. Here, an operator is 
checking the weight of cathode 
coating at the operation 











HEATER COATING CHECK 





ead Heater wire must have uniform and clos 
(Avirveke toleranced coating thickness to ins 
, short and uniform warm-up-time and d 
ability. Raytheon makes continuous 
spections of the heater wir ating 
er  SeeHireaeerirae make certain of uniformity 


LIFE TESTING 


Representative tubes of all tube pro- 
duction lots are put on life test which 
measures tube performance under sim- 
ulated actual conditions to ensure 
original and continuing performance 
of Raytheon tubes 








1ST FINISHED TUBE TEST 


All Raytheon tubes undergo a rigid 1 

First Test where they must pass strict requir 
ENGINEER CHECKS DESIGN CHARACTERISTICS ments on both physical and electrical cha 
Behind all these quality activities stands a teristics. 
large group of experienced, capable engineers These girls are testing tubs for ex 
whose sole concern is maintaining and de- noise and microphonics, inoperative 
veloping Raytheon tube quality performance. specified electrical characterist id pl 
This engineer is measuring tube design char- cal appearance. 


acteristics with the purpose of developing a 
tube for a customer with special applications 


These and many other vital tests and checks add up to 
UNIFORMITY OF CHARACTERISTICS THROUGH RIGID QUALITY CONTROL 


RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 
Newton, Mass. + Chicago, Ill. + Atlanta, Ga. + Los Angeles, Calif. 














MONEYBACK GUARANTEE ON THE 
WORLD'S FINEST SERVICE DATA! 


Howard W. Sams will prove to you that 
PHOTOFACT will help you solve any service problem 


FASTER, EASIER, BETTER, MORE PROFITABLY 








I. 


Choose a “Tough Nut” 








Pick a set that’s been giving you 
plenty of trouble—the tougher the 
test, the better the proof. Get the 
make and chassis number of the 
set... 
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GET THE PROOF...DO THIS NOW: 


See Your Parts Distributor 





Look up the set in the Sams Index 
to PHOTOFACT Folders. In just 60 
seconds you'll find the applicable 
Folder Set. Buy it—take it back to 
your shop... 


THEN, YOU BE THE JUDGE: 


If PHOTOFACT doesn’t save you time, doesn’t make the job easier and more 
profitable for you, Howard W. Sams wants you to return the complete 


Folder Set direct to him and he’ll refund your purchase price promptly. 


HOWARD W. SAMS, INC. ¢ 2205 E. 46th ST. ¢ INDIANAPOLIS, IND. 








LEARN FOR YOURSELF HOW PHOTOFACT 
SAVES YOU TIME ON EVERY SERVICE JOB... 
HELPS YOU EARN MORE DAILY 


3. 


Give Puororact the “Acid Test” 


With the proper PHOTOFACT Folder 
by your side irt solving your 
service problem 
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keep operating temperatures down—dependability up! 


RCA SELENIUM RECTIFIERS utilize modern design— full surface ventilation with no chance of center-core 
hot-spots. Note the corrugated spring-steel separators which provide positive multiple-area contacts with 
each plate. This open construction facilitates free-flow of air and efficient cooling of the plates, and mini- ‘ 
mizes the possibilities of overheated components in compact TV, radio, and phonograph designs. 
The one-piece assembly-yoke with the molded mounting stud prevents twisting or squeezing the stack 
during installation. Rigid construction minimizes the possibility of “barrier” breakdowns—gives greater 
assurance of dependability in operation. 
So, when you need a replacement selenium rectifier, ask your distributor for a dependable, long life 
RCA SELENIUM RECTIFIER. Available now in 12 types, ratings from 65 Ma to 500 Ma. 


SELENIUM RECTIFIERS 


Radio Corporation of America® Harrison, N. J. 





\ 
~ 


500 ma ‘compact 400 ma ‘compact 
21161 #21061 


500 ma— + 20461 





o 
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ing 


aluminu 


building at home 


SCOPE DIRECT PROBE* 


pick-up 


SCOPE DEMODULATOR PROBE’ 


AM carriers between 
SCOPE LOW CAPACITY PROBE* 


tracing in high frequency 


lates 


without 


probe, & 250 m« 


12AU7, 


etched satin aluminum panel 


SEPTEMBER, 


Instant, 
positioning 


2—6AUR8, 


WEW! COLOR and Black-&-White 
LAB & TV 5"° OSCILLOSCOPE #460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves, 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc +1 db (color burst freq.), flat DC 
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in 
Vert. Z 3 megs. Has the following outstanding fea 
tures not found in scopes up to several times its 
price, kit or wired 
VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate |-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 
h-f resp. (minimizes h-f phase shift, extends use 
ful resp. to 10 mc); full-screen undistorted vert 
defl; 4-step freq-compensated decade step attenu- 
ator 1000:1. SWEEP CIRCUIT: perfectly 
linear sweeps, 10 cps — 100 kc (ext. cap. for down 
to | cps); pre-set TV vert. & hor. positions (30 & 
7875 cps automatic sync. ampl. & limiter elim 
amplitude adj. PLUS: direct or cap 
or unbal. inputs; edge-lit engraved 
dimmer; anti-glare filter 
OTHER IMPORTANT 
CRT. Finest sq 


up to 


inates syne 

coupling 

lucite graph screen; 

bezel fits std photo equipt 

FEATURES: High intensity trace 

wave resp. (.06 usec rise time). Push-pull hor 

ampl., flat to 400 kc, sens, 0.6 rms mv/in. Built-in 

calibration, Intensity mod. Sawtooth & 60 
Astigmatism control. Retrace blank 

vert, positioning & 2X full 

externally accessible 

1-6AX5, 1-1V2. Deep-et 

cabinet Designed 

x B82" x 16 


bal 


voltage 

cps output 
free full 
Bal., cal., astig 
2-6CB6, 1-]12AU7A 616 
rugged grey wrinkle 
with no special equipment. 13’ 
=PD: KII $2.7 Wired $3.95. Eliminates 


radiation 


drift screen 


adj 


m panel steel 


& signal re 


PSD: KIT § Wired § Demodu 


ind 250 m« 

PLC: KIT $3.75 
high impedance & wide 
frequency 


150 ke 
Wired $5.75. For signal 
band circuits (as in TV 
discrimination 


distortion from overloading or 


for COLOR and Monochrome TV servicing 
New! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 


UNI-PROBE: exclusive with EICO! Terrific 
time-saver! Only | probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC-Ohms 
The new leader in professional peak-to-peak VIVMs 
Latest « high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
nput for negligible loading. 442” meter, can’t-burn- 
out circuit. 7 non-skip ranges on every function. 4 
functions: +DC Volts, —DC Volts, AC Volts, Ohms 

Uniform 3 to 1 scale ratio for extreme wide 
range Zero center. One zero-adj. for all 
functions & ranges. 1% precision ceramic multi- 
plier Measure directly peak-to-peak 
voltage of complex & sine waves: 0-4, 14, 42, 140, 
420, 1400, 4200. DC/RMS sine volts: O-1.5, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 
with PRF probe Ohms: 0.2 ohms to 1000 megs 
selenium rectifier; xfmr-operated. 842" x 5” x 5”. Deep- 
rugged grey wrinkle steel cabinet. 7 lbs 


Mew! vevuxe Peak-to-PEAK VIVM +249 
with 742" METER & UNI-PROBE (pat. pend) 
KIT $39.95. Wired $59.95 
=232—PLUS the 
meter. Your 


reuitry 


accuracy 


resistors 


6AL5, 


All the advanced & exclusive features of 
extra convenience and readability of its big 72” 


ideal bench instrument 
VTVM RF PROBES* 
KIT $3.75. Wired $4.95 
1] or 25 megohm VIVM 
VTVM HV PROBE #HVP-2: Wired $4.95 Complete 
with multiplier resistor. Measures up to 30 kv with 
any TVM or 20,000 ohms/volt VOM 


FPRF-11 or PRF-25: 


Accuracy +10°. Use with 


w 


ts 
@ 
” 


P | 


150 ke to 435 mc 
with ONE generator! 
Mew! RF SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 


for COLOR and Monochrome TV servicing 
“ then genera- 
I gnment, 
signai tracing & Uw r ANI sets: mar- 
ker gen ? 
150-400 ke 
37-145 me; 
co; 6:1 vert 
ilignment fr Ft ndows, 
d lit hairlin s RI te-modu 
by K-follower 
0-5 by 4( 


, . é ranges 

400-1200 ke, 1.2-3.5 me, 3.5-11 me, 11-37 me, 

1 harmonic band 11 Freq. accurate to 
t : i ! mport 


lated 
I I \ | f int. mod 
<ul. ampli 

t-mounted 
tep) RFI 

yutput to 
posts for 

RF out 

perated 


kle steel 


The specs are the proof... 


NEW BEST BUYS 
1) 


COMPLETE 
with Preamplifier, Eavalizer and Control Section 


New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER “HF20 
KIT $49.95. Wired $79.95 


complete-facilit 


standard of perf 


A low-cost t 
that sets a new 
wired. Every deta 
control plate, is of t 

IM distortion (60 
Mid-band harmonic 


Rated power output: 20) watts 
eps: 6 ke/4:1) at rated 
distortion at rated power 
tion between 20 and 20,000 eps at 1 
approx. 1° Power response 
+1.5 db 10-40,000 cps 


power 
Maximum harmonic distor- 
db under rated power 
> ] 0 Ds 
(20w) cj 


Frequency response dl 


RIAA 
volume 


pectrum 
rate level 


5 feedback equalizat 
Variable turnover feedbac 
& permit large boosts 
with mid-freqs 

set control on front order 
4 hi-level switched iny ner x ry (cer 
amic phono or 2nd in t proper 
loading with leadin nagt ri M 8 ty xtal cart 
ridges. Hum bal ty ransformer 
has interleaved windings, t t | ref balancing & 
grain-oriented stee { 


unattectec 


These amavis EICO 
at your nearest distrit 
side-by-side with \ set 

for yourself wl ndeed ) BEST BUY 
Fill out coupon o ‘ ‘ 


NOW IN STOCK 


TURN PAGE FOR MORE EICO VALUES... 
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the specs are 
the test that tells 
who’s best! 


© tttTttttttrt © 


for COLOR & Monochrome 
TV servicing 


NEW! dynamic 
CONDUCTANCE TUBE & 


TRANSISTOR TESTER *666 
KIT $69.95 WIRED $109.95 


Unexcelled testing thoroness & 
racy. Checks transistor collector cur- 
rent & Beta power 
supply 


accu- 


using internal dc 
Tests all receiving tubes includ- 
ing subminiatures (& Color & Mono- 
chrome tv pic tubes with accessory 
adapter 
tual conductance, plate conductance, & 


Composite indication of mu- 


peak emission. Simultaneous sel. of any 
| of 4 combinations of 3 plate, 3 screen, 
& 3 ranges of control grid voltage. Grid 
voltage variable over 3 ranges with 5 

accurate pot. New series-string voltages 
450 & > ranges 
meter sens. with 1° precision shunts & 
5°e accurate pot. 10 SIX-position lever 
switches for free-point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circuit & speedy sel. of individ- 
ual tube Direct reading of 
inter-element leakage New 
gear-driven rollchart with 
cover & handle. Sens sa meter 


for 600, 1:00 ma types 


sections 
in ohms. 
Steel case 


tive 200 


for COLOR & Monochrome 
TV servicing 


TV-FM SWEEP GENERATOR 
& MARKER *368 
KIT $69.95 WIRED $119.95 


The FINEST service instrt 
type ever offered in either 
form at ANY price! Outstanding ease & 
accuracy in FM & TV (incl 
Entirely 

eireuit with accurately 


iment of this 
kit or wired 


iding Color 
electronic 
biased Increduc 


tor: superb linearity on both sid 


alignment sweep 
es of 
selected center freq Newly-designed 
AGC circuit automatically 
for max. output on each band with 
min. amplitude variations. Sweep gen 
range 3-216 mc in 5 OVERLAPPING 
FUND. BANDS. Sweep width continu- 
ously variable from 0-3 m« 
max. deviation to 0-30 mc highest max. 
deviation. Variable marker gen. range 
tror c it FUND. BAND 


adjusts osc 


lowest 


1 
ted 


1.5 me xtal in- 
Doult 


Edge-t Lit. hairlines ¢ 


Turn page for other ICO od 





TUBE TESTER 
#625 


KIT $34.95 
Wired $49.95 
* tests 600 
mil series 
string type 
tubes 
« illuminated 
roll-chart 


Pix Tube Test Adapter ... $4.50 


FREE 


| —4 [ eto] CATALOG! 


Tells you how to SAVE 50% on 


your test equ 


New! GEIGER COUNTER #803 
KIT $19.95 i 


batteries) 

Professional, all-electronic, sensitive, 
rugged—at lowest cost! Indicates by 
neon lamp & headphone clicks. 


Teleal-jalmetel ii 


5” PUSH-PULL 
OSCILLOSCOPE 
#42 
KIT $44.95 
Wired $79.95 


7” PUSH-PULL 
OSCILLOSCOPE 
#470 
KIT $79.95 
Wired $129.50 





VACUUM TUBE 
VOLTMETER #221 


KIT $25.95 

Wired $39.95 

DELUXE VTVM 
#214 (7¥2” METER) 


KIT $34.95 
Wired $54.95 


ee 





RF SIGNAL 
GENERATOR 
+320 
KIT $19.95 
Wired $29.95 
150 kc-34 me, 
calibrated hare 
monics to 102 
mc. Pure or 
mod. RF, & 
Colpitts osc. 
400 cps sine 
outputs. 





NEW! 
REDI TESTER 
7540 
KIT $12.95 
Wired $15.95 








22944 FLYBACK 
TRANSFORMER & 
YOKE TESTER 
KIT $23.95 
Wired $34.95 
* fast check all 


flybacks & yokes 
in or out of set. 


* spots even 1 
shorted turn! 


Range 500 kc— 
228 mc on fund. 
Cont. sweep 
width control, 
0-30 mc. 


KIT $34.95 
Wired $49.95 


TV/FM SWEEP GENERATOR +360 
SMC-4.5MC CRYSTAL $3.95 ea. 


% acc 

all 7 
Range 

150 mc 
Volt reg 


KIT $39.95 
Wired $59.95 





Sep. voit- 

meter & 

| ammeter 
KIT 

$29.95 
| Wired 
$38.95 


& 12V BATTERY ELIMINATOR & 
CHARGER +1050 





Sep. hi-gain RF 
& lo-gain audio 
inputs. 
Special noise 
locator. Calibra- 
ted wattmeter. 


KIT $24.95 
Wired $39.95 


@: 


DELUXE MULTI-SIGNAL TRACER #147 


mmfd—5000 mfd 
power factor. & 
KIT 
° $19.95 
Wired 


a0 @ $29.95 


R-C BRIDGE & R-C-L COMPARATOR 
#9508 





et ooo mrs 


eee 





HI-Fl PREAMPLIFIER HF-61 
KIT $24.95. Wired $37.95. With Power 
Supply: KIT $29.95. Wired $44.95 
Feedback circuitry thruout! Preamp- 





equalizer, tone controls, scratch & 
rumble filters, K-follower output 


For FREE 1956 catelog, 


ail coupon NOW! 


20,000 Ohms/Voit 


_ MULTIMETER 2565 
KIT $24.95 
Wired $29.95 
1000 meen 
MULTIMET 


Fo 


KIT eee. 90 
Wired $14.90 





—é Zim 
VTVM PROBES KIT 
Peak-to-Peak $4.95 
RF $3.75 
High Voltage Probe-1 
High Voltage Probe-2 


SCOPE PROBES 
Demodulator 

Direct $2.75 
Low Capacity $3.75 


$3.75 


| EICO, 84 Withers Street c-9 





pecom 


Brooklyn 11, New York 


| FICO jobber. 


1 Nome 





84 Withers St. © Brooklyn 11, N. Y. 


; Home Address 


Prices 5% higher on West coast €56 I City 


and subject to change without notice. 


lo 


Send FREE 1956 Catalog and name of neighborhood 
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AIRPLANE COLLISION 


EE ADDIGD — 


Hugo Gernsback 


ECERONICS 


Editor 


PREVENTION 


... Electronic Collision Control Is Long Overdue... 


HE tragic collision and crash of two large airplanes 


over Grand Canyon, in Arizona, on June 30, with the 
loss of 128 lives, need never have happened. 
For the last few years, many of our pilots time and 


again have warned our authorities of near collisions, which 
occur more and more frequently, particularly in the vicinity 
of our airports. 

During a single week, airport control towers operated 
by the Civil Aeronautics Administration guide an estimated 
100,000 outgoing and incoming flights. This is likely to 
grow to around a million within 10 years. 

Ground control stations which dot the land theoretically 
“gwuide” all planes by radio, keeping pilots informed along 


the way. The planes also report their position by “fix post- 
ings” over specified points along the route. When, however, 
a plane is flying blind in an overcast, it is “on visual con- 
trol” and the pilot must look out for other planes—if he can. 


During violent thunderstorms he is likely to drift from his 
course and be miles away from the control point which he 
think erroneously is directly underneath him. This is 
what happened on June 30 the airplanes 
25 miles off course. 

It is senseless to blame the pilots, who, having their hands 
full in a violent storm, probably did their best to prevent 
their buffeted planes from being wrecked. Apparently they 
could not get them above the cloud and, as for “visual 
control,” there probably was none or very little visibility 
till it was too late. With the two planes approaching each 
other—most likely at an angle—at 300 miles per hour each, 
they must have collided at a combined speed of between 400 
and 500 miles per hour—much too fast even after they saw 
each other—to change direction in a few short seconds. 

But a plane flies in a three-dimensional medium. Pilots 
have only a comparatively small angle within which to make 


may 
exactly 
being about 


one of 


visual observations. They cannot look behind them, far 
sideways or above, or below them at a steep angle in a 
heavy overcast. Hence the “visual control” is wholly 


academic and—undefr certain adverse weather conditions 


absurd 


With greatly accelerated air traffic and with jet planes 
flying at 750 miles an hour in a few years, drastic changes 
must be made soon to overhaul and modernize our present 


archaic aviation control. 

It is true that the Civil Aeronautics Administration has 
already under construction an Airways Plan on which $110 
million has already been expended. According to a CAA 


spokesman, the total cost. will reach $246 millions for the 
complete 5-year plan. This plan, according to CAA Ad- 
ministrator Charles J.'Lowen, “will give the traffic con- 


troller ‘radar eyes.” When the plan has been put completely 
into effect, we will have radar the entire air- 
space of the United States at high altitudes.” 

This would seem to be an excellent plan to keep down 
collisions, but in our opinion it does not go far enough. Nor 
can we afford to wait 5 years when we reflect that, since 
1950, 65 midair collisions have occurred. Radar control from 


coverage of 


the ground cannot possibly forestall a// collisions during 
thick weather, violent thunderstorms and black overcasts, 
particularly at night. 


Yes, ground radar can warn the planes, but the pilots 
themselves cannot pinpoint their own relative positions in 
regard to each other. For all practical purposes, the pilots 
are blind now. Each can move in six directions—east, west, 
south, north, up, down. Which shall each choose? The dis- 
tant radar—unless we have radar by triangulation, each 


will prove of little use 


connected to a fast radio computer 
in such situations. 

In our May, 1495, issue, we said, under “Airplane Colli- 
“Radar on locomotives will prevent not only head-on 
trains as 


sions”: 
collisions, but rear-end collisions with othe? well. 
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Fog, thick weather and 
tunnels, do not interfe 
is equally true for a pla? 
with other planes in fli 
loss of life, as at present 





We foresaw most of today 
as 1951 when, in our May 
“The more planes we operat 


collisions increase. Aeria 
nowadays. They happen rig! 
and property. 

“It is physically impo 


ously in six directions: uy 


south. The busy pilot has a 

tion, perhaps two at times, | 
“In the not too distant 

with ‘television cameras’ in 


number of 
Onlv the 


Images Trom a 

pilot at all times. 

equipment make this idea 
“It should be possibl 


a six-way modified 

need not weigh too 
miniature component are 
would be several miniature 
could watch and se¢ 1 
any direction. When fina 
prevent many collisior S 
particularly advanta 


flying in overcast weatl 
poor or nil.” 


This does not exhau 
do maintain that we have 
country to bring into 
Program, now necessal We 


CAA ground 
By itself it 
when jet 
each othe 
minute, or over 1 mile 
Fron thi + 
required to carry 


to supervision Dy moder? 


radar, no 
nevel 


planes flying at 


may 


at 1,500 


We are certain that A 
reasonably safe collision wat 
that will be light and non 


A com) tively sin 
that might be evolved 
Let each plane be 


revolving direction 





finde? 





frequency transmitter, wt 
(or a plura ity of eae | 
signal normally sh« 

The recelver 158 CAKE 


can be made to heterodyne 
plane moves into its fi 
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Remote Controls for TY 2" ren 


and el Tronic units 


By HENRY O. MAXWELL for simplified viewing 


URING the past 7 years or so other controls that may be needed. The having to switch throug! 





manufacturers have sporadically electronic and electromechanical types channels. A large illumir 
introduced and then discontinued are described in this article. Further on the manual channel select i 
remote controls in some of their electromechanical, and the circuitry and the channel in use. 
TV receivers. In any one year novel features of several split-chassis The circuit of the I h-Mat 
hardly more than two or three brands types will be discussed in subsequent shown in Fig. 1. Its functio1 
had this feature. Now it looks like ones. broken down into on-off and n 
1956 will be remote-controlled TV’s control operations 
big year. Almost every major manu- The Zenith Flash-Matic dain, eadlie phot 
facturer offers it in some form. This system enables the viewer to resistive type in which th 
The control systems may be divided control the TV receiver with the beam varies inversely as the light inten 
roughly into three basic types: electro- of light from a small flashlight. Four In the absence of light the 
mechanical, electronic and split-chassis. cadmium-sulfide photocells are mounted may be as high as 100 megohn 
The electromechanical system has a_ behind bezels in the four corners on bright light it may drop t u 
motor-driven tuner for channel selec- the front of the TV cabinet. A momen- 25,000 ohms. 
tion and may or may not include’ tary flash of light on the lower-left The power supply in the 
remote control of volume, brightness photocell turns the power on and off, supplies 117 volts ac for the 
and fine tuning. The electronic type on the lower-right one mutes the the 6BX7-GT motor-cont: tube j 
includes those systems that permit con- sound. The cells in the upper left and volts ac for the plates of the 2D 
trolling the set from a remote point right corners turn the channel selector thyratrons controlling the n—off 
without running wires or cables from counterclockwise and clockwise, respec- audio-mute circuits and 
the receiver. The split-chassis type has tively. Thus, by turning the motor to bias for the 6BX7-GT and 2D21 
the tuner, and possibly if circuits, on the left you can flip immediately from The basic thyratron cont 
the remote-control chassis along with channel 2 to 13 or from 5 to 4 without is shown in Fig. 2. The g1 
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Fig. 1—Schematie diagram of Zenith’s Flash-Matic remote tuner. Unit triggered by light falling on four photocells. 
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Fig. 2—The thyratron 
control circuit. 
























































Fig. 3—Zenith mo- ro al é 
: Y 
tor control circuit. 5 tata casi = tact n § ck \ 

V2 jue? 
2D21 is biased to cutoff by a negative high enough to override the negative There t the TV 
voltage from the power supply. The grid bias, the thyratron conducts and set wv be t vy wher 
plate is supplied with 145 volt a the solenoid operates the switch. This S1 n the Q - 
through the solenoid coil and the grid switch is a latching type. One operation to MUTE. Wit] e voltag 
is supplied with ac through the photo of the solenoid throws it in one direc- does not reac! f the T\ 
cell. The ac voltages on the plate and tion and the next operation returns it power transf ‘ h S2 thrown 
yrid are in phase. The amplitude of to its original position. The 2D21 cuts to MUTE, the opel 
the ac voltage on the photocell is deter off on the next negative half-cycle of To a havil flashlight 
mined DY the setting of the MANUAI the line voltage after the flashlight is to reset S] ’ et vite} 
SENSITIVITY CONTROL (Fig. 1) and the turned off. vanged to the con 
ac on the grid is determined by the light When the MANUAL-AUTO switch (Fig rROL so that. wl omer 
on the photocell. 1) is set to AUTO (for remote control), tarily t t ; te ockwise 

When light of sufficient intensity the switch operated by the olenold in posit ! the , applic 
as from the flashlight—strikes the cell, V2’s plate circuit is in series with one a yn 
its resistance drops and applies a high side of the speaker voice coil. Simi grid Tr} the | 
ac voltage to the 2D21 grid. If the larly, S1, controlled by the solenoid in on the 2D: . A) 
positive peaks of the a voltage are Vi1’s plate circuit, breaks or make one tne 
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TO SOUND IF SCREEN (Fig.6 
Fig. 5—Schematic diagram of the RCA Magic Brain TV control system. Unit is typical electromechanical control. 
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The motor control circuit 


\ l7-volt induction type ac moto 
arive the channe elect haft of the 
ine! It direction i controlled by 
V3. The motor has two serie onnected 
windings with one side of the ac line 
tied to the inctior The nd rf the 
windings are connected t the other 
side of the a ne through the con- 
ind RY2 in the plate 











circuits 1 and V3-b, respectively. 
Fig. 3 is the basic motor control cir- 
cuit. V3 is biased to cutoff by a volt- 
age supplied through the MOTOR SEN 
SITIVITY CONTROI When light strikes 
the photocell, its resistance drops and 
applie an ac voltage t tne a 
ing the tube to conduct on positive 
cycle The relay } I ind remains 
closed as long as the ght beam is or 
the photocell 
Two cam-operated homing or inter- 
lock witches insure that the motor 
always stops with the tuner centered 
or i hanne One witch is across 
clockwise relay RY2 contacts, the other 
across counterclockwise relay RY1 con 
tacts The homing witche ire op 
erated by two index cams that make 
one revolution per channel. The cams 
are positioned so _ bot} vitche are 
open when the turret is exactly on a 
channel. Thus, a hort pulse of light 
will start the motor and the homing 
witch keeps it running until the cam 
breaks the circuit 
Electromechanical control 
set ectromechanical control 
nave the box or head connected 
to the chassis thr« igh a multiconductor 
TV CHASSIS#eRELAY CHASSIS 
TROL HEAD 
| 
RETRACE BLANKING p j 
- - 
—=— 4} - + —_+—_ on | 
3 dif 1H , 
=- ——- 






= BRIGHTNESS 


Fig. 7—Remote brightness control. 
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Schematic of circuit for volume control from the remote panel. 

















the Zenith, the tuner’s cl é elector 
is driven by a small moto The circuit 
is shown in Fig. 4. S the channel 
selector on the control box nd S2 a 
switch that rotates with the tuner shaft 
driven by the motor. 

When S1 is moved to any new posi- 
tion, the circuit to tl mot com 
pleted through the corresponding con- 
tact on S2. The mot run int the 
wiper on S2 moves around and breaks 
the circuit. In this basic ar ement 
the control cable woul nave t nave 
13 conductors for the hanr elector 
alone and additional cor ton for 
the other circuits. 

In practice, the num} f I tors 
needed for channel s¢ tior greatly 
reduced by using a re complex 
switching system like that shown in 
Fig. 5 of the RCA Magic Brain TV 
Control. S1 a rotar) W I ¢ inged 
to the tuner shaft and S2 th remote 
channel-selector switch on the ontrol 
head. These switches are shown in the 
channel-2 position a1 the t cil 
cult Is open. 

Rotating S2 right le inother 
channel completes the ! 
relay RY1 and start he 1 The 
channel-selector haft oO tne tuner 
rotates to the desired « inne breaking 
the circuit through S] nd S2 and 
releasing RY1 and ! the motor 
Volume control 

A simplified cir howing the 

" B+ 
2 6x8 4 TA 
VHF OSC B yr 
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ontrol of t 





1e 


vhf oscillator. 





_ 
method of controllir f 
remote panel is show: 
dashed lines indicate wirir 
ponents added to the KCS 
adapt it for remote nt I 
switch is actually m f 
of RY2 and RY3 (I 
section labeled ON—OFt ! 
RY2 and the REMOTI 
a part of RY3. 
One section of thi 
circuit to the arn 
local volume cont I 
connect he high ‘ 
grid of the first af am} 
section connects the ret 
trol between ground ar 
of the sound if an 
Brightness and fine tuning 
In Fig i the conta I 
as an spdt switch—t 
return of the pictur 
of the local brightne 
arm of a similar cont 
control head 
Fig. 8 is a sim} 1 
vhf oscillator in the 
nection to the remot 
trol. Added component 
dashed lines In tl 
1.7-uuf capacitor ar } 
are it eries acr 
capacitor in the tuner. A 
age, tapped off the f 
tiometer, 1S applie 
through an R-C f 
neon lamp acts a 
capacitance Increas¢ 
through it. Thus, the 
cy can be controlle 
varying the voltage or 
The lamp may a 
variable resistor it 
capacitor When tl 
is low, the lamp re 
the 4.7 f capacite ( 
effect on the yscill 
creasing the ¢ 
Sistance an raise 
cult capacitance Re 
method of circuit ! 
lator frequency decrs 
volt ive and ( irrent 
Power on-off circuit 
When the receive 
remote control, the 24 
in the relay unit fl 
line. To operate the 
the local fine-tuning 
clockwise to tl \ 
switch and apply 24 
RY3. Closing the o1 
control head applies 24 
of RY2 to switcl tne 
circuits and completes 
primary of the pow: 
the TV set. ro BI 
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,. ZONE FOR AIRWAYS North Atlantic TV 
link between North 
America and Eu- | 


rope. 


i, ll STOCKHOLM 
: oe 
FAEROE |S OSLO 
| * BERGEN» ® | 
~+£TO MONTREAL S._ ICELAND — — ad ~ 


VIA KNOB LAKE 
r SHETL ANDIS 


/ / 
oA coose BAY 
Pee TELEVISI sunset 


1 

! ; ; 

‘ ward-scatter transmisston mak a BIRMINGHAM 
ry 

* 


| 
g COPENHAGEN 
i 










HAMBURG BERLIN 


EDINBURGH = a8 
4 


AMSTERDAM 


eeu 


FRANKFURT 
RUSSEL cms 
S BIS ode “Swunice 


} 


GAN OER : 


“77 


\ 4 A ail TCLA ene entire!) oe 1610 
ARGENTIA 


/ By FRED SHUNAMAN 
TO MEDITERRANEAN»! 


4 MANAGING EDITOR BASIN COUNTRIES aan’ 
je % 
; * 




























ROUND-THE-WORLD television toric UN sessions might als« istify ible t ! : the pre 


network sour fantastic—at commercial sponsorship, if the govern- ! 
first. Of course, most of us are ments concerned did not care broa . : 
already sophisticated enough to cast them. The Voice of America could Engineering probiem 
that the Atlant is a big lake no doubt use the network for ome r} t 
; ntil one decides to travel via broadcasts and some government I 
Canada, Greenland and over the edge pre obably want to sponsor regular pro E é n tl Asia on 
the world. And the ccupation of gyrams. But the im total could not the t | ngle wat 
luring World Wa II jolted u add up to a self istaining ystem., I 290 
the knowledge that the Pacific Here—one would think—is the im-_ mil d ane he 
wide either passable barrier. Fa e | from 
But if these bodie of water don’t Baffin La t from 
se an impassable barrier to TV Economic aspect G 
nsmissions, the question “Who will The plain fact i that television witl ther 
for the broadcast * doe TV wouldn’t have to pay fo? I € tatior 
itions must be sustained. More than any more than it pays f in y ) 
American TV broadcaster has had continental ‘television’? microwave re- 
ease operating—ar the failure lay routes. These are broad-band cir- a 
all in the uhf band! cuits paid for and occupied mainly by Cor ! ex] ! 
\ TV network’s economic problem telegraph and telephone services, with wit} 
1 be much more serious if it had TV occupying only a portion of the tl 
pick up its programs on one con- band part of the time. the whole P endir 
and broadcast on another. True, A transworld relay system would at erné But 
important event (such as the also serve for general communications we r 
Olympic games) might pay commercial as well as TV and would thereby fill a ul 
nsors handsomely. Coronations, im genuine need. A ngle broad-band tra! 195 ue 
int diplomatic conferences or hi trans-Atlantic service would in fact be f R I letailed 


60 - foot - diameter 
parabolic antenna 
used for scatter 
communications in 
our northern de 
fense perimeter. 
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Fig. 2 — Proposed video link across % 
North Pacific—Asia to North America. 
— 
COAXIAL CABLE *e~ — cme ce RELAY 
TO HONG KONG [Py a mura COAXIAL CAGLE 
RADIO RELAY TO INDONESIA, 
MANIL / OTHER COUNTRIES OF SOUTH= 
EAST ASIA @ AUSTRALIA 
account of experiments in which signals types of those to be used in the Puerto That such a method 
from the Bell experimental transmitter Rico-Dominica system now under con- exists has been known fo1 
at Holmdel, N. J., were picked up struction by the International Tele- Shortly after the Grasse— } 
regularly at MIT’s research station at phone & Telegraph Corp These circuit opened, the A ; 
Round Hill, Mass. Experiments made antennas, mounted on the roof of the’ ftricité printed a_ report 
in Newfoundland for a period of 5 Federal Telecommunication Labora- fantastic spread between the 
months in 1954 (Bell Labs Record, tories, a division of IT&T, Nutley, and actual signal strengtl 
February, 1956) proved that reliable N. J., have been in regular communica of thousands of times. In 1 
communication can be maintained over tion with Southampton, Long Island, by Booker and Gordon in tt 
a path of 290 miles (from St. Anthony N. Y., for the last year and a half. gs of the IRE announce 
to Harbour Main). Distance is 91 miles; power 500 watt possible to communicate 
Just such long-distance communica- IT&T intends to use the e power’ distances with vhf and 
tion has actually been working in com- for the Dorado, Puerto Rik Ciudad formerly been believe: 
mercial service for several years, Trujillo, Dominica, link, as well as fo paper further sugges 
though little may have been known of a 240-mile span between Sardinia and may have been reflecte: 
the underlying theory when it was first the Spanish island of Mir Both by discontinuities or turt 
installed. The French Compagnie Gén- these systems are relatively narrow troposphere or ionosphere 
érale de TSF has been operating a band (6 voice’ channels) ! the The effect has been 
broad-band transhorizon radio link be- Sardinia—Minorca link will 60-foot that of a searchlight 7 
tween Grasse, on the French mainland, dishes. On the other hand IT&T s beams through foggy, d 
and Calenzana in Corsica, since 1947. using 10 kw on a system that w carry air. It is possible t 
Frequencies are in the order of 100 me 1 TV and 120 voice channe!l etween illuminated by the bear 
and the distance is 127 miles. The Florida and Cuba. far over the horizon, 
antenna at Grasse is 1,900 feet above Broad-band tropospheric radio is also from airborne particle 
sea level and at Calenzana 1,050 feet. being used in our northern defense source itself may be we 
A still longer jump is that between network—the famous DEW line. De- line of sight. 
Mt. Cavo, near Rome, Italy, and Mt. tailed information on the number of This “scatter” theory 
Serpeddi, Sardinia, operated by the _— stations and path lengths of course, explaining a number of point né 
same company. A 48-channel telephone not available, but it is understood that some time other theori ‘ 
service is operated over a 242-mile’ distances of at least 175 miles are Recently, however, tw B 
range, with antennas approximately being spanned. Standards bulletins have 
3,200 feet high at both ends Engineers have no doubt that bridg- turbulence idea very strongly, 1 
oth these systems are low-power. ing the longest gap in a world-wide mentioning other possible hypothe 
The French transmitters are rated at communications service imply a Incidentally, there are tw 
100 watts and operate with 10-db gain matter of power plus right antennas. beyond-the-horizon transn t 
antennas, and the Italian system uses tropospheric scatter we have 
500-watt transmitters and 20-db-gain Beyond the horizon cussing, and an ionospheric pe t 
antennas. These distances could be in- What is this method of transmission operates best at distances of more tl 
creased enormously with the power— that makes such distances possible? 600 miles. Because of multipatl fle 
measured in thousands of kilowatts— It is based on three fundamentals: _ tions, the ionospheric type of great 
used in recent American experiments. recognition that a method of trans- value for narrow-band transmi 
Indeed, a number of spans are now’ mission not covered by traditional and apparently is not applicable 
being covered with moderate power. theory does exist; very high power; broad-band systems. 
The antennas on our cover are proto- directional high-gain antennas. All agree on two necessary fact 
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Compagnie Générale 
de TSF microwave 
installation at Ca- 
lenza in Corsica. 


beyond-the-horizon transmission— 

gh power and directive antennas. 
The antenna on our August, 1955, cover 
vas able to pack its 10-kw signals into 
1 beam only 0.25° wide at 4,000 me 
and broadening out to only 2.5° at 400 
me. Such quantities of power (or even 
greater ones) and such antennas are 
the solution to the engineering aspect 
1f world-wide television. 


Practical approach 

Unlike many “global” projects, world- 
wide television is a thoroughly prac- 
tical proposition. It does not depend 
yn some stupendous combination of 
finance and engineering which would 
lay down a global system all in one 
piece. It can operate in pay-as-you-go 
stages, first from America to Europe, 
then to near Asia and so on to its 
point of origin. 

Chief proponent of world-wide TV 
is William S. Halstead of Unitel, Inc. 
An old-time communications engineer, 
he has in the past not hesitated to de- 
art from the more hidebound methods 
for a reliable communication system 
(See “Communication by Induction,” 
RADIO-CRAFT, January, 1945). 

Mr. Halstead has worked out a metl 
od for a feasible and practical system 

communication around the world 
The route would follow the course of 
Fig. 1 from North America to Europe, 
would branch off to the south and g 
istward along the Mediterranean, 
through Turkey, the Near East, India, 
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The microwave in- 
stallation at Grasse 
on French mainland. 





Pakistan and Indonesia to the Philip- 
pines, thence north through the Japa- 
leutians 


nese archipelago and on to the 
by coaxial cable (Fig. 2). The connec- 
tion between Asia and North America 
an then be made with even shorter 
jumps than along the Iceland—Faeroe 
Islands route from North America to 
Europe. 

The plan was proposed some years 
ago, but has gained in interest greatly 
within the past year because of our 
increasing knowledge of beyond-the- 
horizon transmission, its reliability and 
its possibilities. Development of area 
networks which could form portions 
f the world-wide system has also 
helped demonstrate the idea’s f 
Notable among these are the 
Mediterranean net, of which the French 
and Italian stations already mentioned 
form a part, and a Japanese system, 
in the design and installation of which 
Halstead played a prominent part. 

We will not be at all surprised to 
see instantaneous TV from Europe 
within the next 4 or 5 years. And 


since partial suecess breeds greater 


asi- 





bili 





cess—it may not be many more 
years before our screens show a presi- 
dential inauguration in Manila or a 
person-to-person visit to the home of 


the Emperor of Japan. END 
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the first high level of 


quality in 25-cycle television 


recelvel 


employing eries heater Here 


nome, aiso imparts a 


those 


¢ 


or quality to 
string 
During half of the 
when X positive with 
irrent will flow through the sele 
RECT 


that 


input 


respect 


3 charging capacito1 


One e1 heater string, point 


will polarity which oppo 
the 150 at A. The net positi 
potential (with respect to | 


round) depends on the 


and can be made very 


Canadian design, point B measured 


is negative wi spect 
not there- 


ly blocking 


conduct, 
the 150 
at A X also carries thi 
ac potential developed at A, for 


where, eit r on outside or in 


} does 
Howeve static 
some- 
a pole 
a near-by ibstation, there is a dlis- 
tribution tra! 


X and Y. We e 


Sistor R1, we 


former winding linking 
it not for dropping re- 
would be 
started on this 
stres 

Resistor 


First, it 


as a 


back where we 


problem of heater 
cathode 
Rl performs two functior 
erves 1n role 


pro- 


its conventional 
current-limiting 


tect the heater 


resistor to 
string. Second, it reduces 
the injurious static potential developed 
at A which flow, be 
cause of this special circuit, and dissi- 
pate itself to level 
through circuitry linking 
X and Y. The value of R1 will depend, 
therefore, not only on the amount of 
current limiting required, but also on 


now must 


some harmless 


extraneous 
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HEN picture a1 raster are 


normal, any defect in the 
sound tnat il t ne cor 
rected by replacing audio 
tubes oO! checking pre ana tne 
audio amplifier ca r alignment of 
the sound if section. This includes all 
circuitry from t nd takeoff point 


to tne 


output of the ratio detector 


The defeat can include anything 


weak or no sound to drift 
and oscillations. Sometime oscillation 
causes patterns to appear on the screer 
Sound if alignment i omparatively 
simple because only one frequency is 
involved—4.5 mc. Test equipment re 
quirements are few and the ba work 
consists of peaking the sound if ages 


for maximum output and balancing the 


ratio detector for zero output at 4.5 me 

4 highly accurate 1.5-me_ signal 
generator is necessary. The best source 
is a television sig 1 where the video 
and sound carrie? are transmitted 
precisely (crystal-controlled) 4.5 me 
apart. When a TV gnal not avail 
able, a signal renerator—checked 


against a crystal « brat ol ome 
othe frequen a il é be 
ised. Accur | ‘ thin 1 ke 
at 4.5 mé 

In general, it i a good idea to check 
the alignment of the video if stages 
before going on to the 4.5-m«¢ ound. 
This is especially true where the pic 
ture appears degraded. However, where 
trouble appears limite to the sound 
section only, with the picture strong 
and sharp on all channel video if 


] 





alignment may be bypassed 

While the circuitry of the ratio de- 
tector will 1) ght from set to 
set, the f ntal operation remains 
the same while pace permits a 
discussion of a limited number of cir- 
cuits only, the alignment procedure 
may be applied to virtually all ratio 
detectors used in today’s television 
recelvers 

Fig. 1 shows the sour f section of 


When 


gnal, use the 


the Motorola TS 


aligning with a TV 


fine-tuning control and detune the sig- 
nal slightly until you can measure 


from about 5 to 8 volts 
stabilizing 


This 





from the po 
56-b 
permit 


capacitor ¢ 


tive side of 


to chassis. procedure will 
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operation below tne l f eV 
the FM driver tube and vide shi 
alignment 


If a signal generator is us¢ tune it 
exactly to 4.5 me, adjust it itput te 
approximately 9,000 1c? t 
short the antenna input t na 
remove the antenna lea ! Connect 
the hot side of the inmodulated \M 
signal generator output to pir t the 
third if transformer T the d ie 
goes to chassis. Fr tk 
the alignment procedure t ame 
whether a TV signal or generat 
usé¢ 

From the positive side of C56-! 
10-uf electrolytic canpacito nnect a 
de vtvm or other high-impedance volt 
meter (at least 20,000 oht t) 
to chassis through a ecou ng ¢ 
sistor of about 10,000 ol The first 
tuned clircult after the p t ot our 


takeoff is C62-—L3 tune | for max 


mum reading on the voltmeter (paral 
lel resonance). Interstag t! (ht 
should also be tuned fo ximum 
reading 

During alignment, a tments 
are tuned to resonance and the 4.5-m« 
signal strength is increased, reduce the 
signal generator output o1 \ gnal 
input to the receiver to prevent ove1 








loading and to get snarper pea and 
nulls. It is often advisable to insert an 
attenuation pad at the antenna input 

The ratio detector primal (top core 
in this chassis) is now tur tor ma 
mum reading on the meter tuning 
this and the secondary reult of the 
ratio detector there will usua ne two 
tuning points. Only one orrect 
the point at which the core ire far- 
thest out of their windir (n imu 
inductance). The nner position pro- 
duces improper bandpa 

For balancing the seconda pinnae’ 
a matched (1%) pai 00,000-o1 
resistors across the rati etect« load 
resistor R62 and connect the ground 
side of the meter between t} ‘ toy 


The high side of the mete nnected 
to the output of the e-empl net- 


work (junction of R63 and C74) 


Now vary the ratio dete econd 
ary for zero response on the west 
range of the meter. Make su the if 
is tuned to the outside of the | ! 
ing this corresponds to t r( ove! 
point of the detector curv he 
metry of the curve may now be checked 
by tuning the signal generat 25 ke 
above and below 4.5 me and erving 


the plus and minus voltage »btained, 
reversing the 
necessary. The 
proximately equal. If not, repeat the 
entire procedure and try replacing the 
ratio detector tube. 
for maximum 


mete! 
voltage nou be ap 


Repeat the process 
accuracy 


soune I te of 


Fig. 2 shows the n 
the Admiral 20Y4H_ chassi He 
again, either a TV signal or gen: 
may be used. Tune to a strong station 
or connect the high side of the genera- 


tor to the junction of L304—L305 (in 
series with an isolating resistor or, 
better still, a .0l-uf capacitor) the 





generator cold lead ¢g 


Connect the 
ide of C206 (4 uf) t 


With the 


vtvm fT! 


vtvm set 


i the generator t 
1.5 me, Vary I 201 ar t 
tne ratio detecto1 t 


naximum indication 


reducing generator « 


meter reading 


i few volts. 
To adjust the rat 
; 
ary, move the ungre 
vtvm to point A and v 
core for ero reading 


It will be 


tive maximum. If ava 
having a zero-cent ‘ 

To touch up the at 
ondary using a TV 
core for best nd wit} 
Make this adjustment 
only a verv slight rotat 
be nece 





point 
buzz peaks that are 
by turning the | t 
about one-half turn 
While 
structions 
dicates the 
sound if 
the ratio 
mum outpu 
stabilizing 
veloped 


manutactul 


circuits up 
detector p1 
t across part 
capacitor (ft 


here acts i 





ratio detector 


(balance) at 4.5 n 
connected between the 
of the secondary 


de empha l networt 


Sound buzz and oscillation 


| vweonlhia dee 
RCA KCS cha | 
ORC ati« ea ( 
cree {ft othe ¢ f 
appea and there 
the ind with ay (14 
atter ) fhe ( é 
said hot} defect ( 
a time, but it P 
oO? ‘ nponent wo i ¢ 
fo? 
Ll have eplaced al 
hoth video and audio. pti 
ment. All voltages app 
schematic and, while ] 
char ges am the sow d g 
f ouble. ] have heen una 
the defect T.£L Ricl 
Ordinarily, from tl 
furnished, I could only ¢ 
ough check of all cor 
sound if section togethe t > 


ment. However, in tk 


probability is very gre 


trouble is due to a el t 
capacitor Cl-a and Cl-b I 
is used as a screen and cat} 
capacitor in the first sound 

When Cl-b decreases it t 
as it often does, this stag 
at about 2 me or so and 
produce the buzz and beat tt 
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Fig. 1—Sound if circuits in 
television chassis type 
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Fig. 3—The first sound if amplifier 
stage in the RCA type KCS83 chassis. 
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Fig. 4—Video amplifier in G-E 
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HERE 


are 


Dage television camera—controls 


HE noninterlaced pulse generator 
of a closed-circuit televisior 
forms line-rate 
field-rate (verti 
These two pulse-generating circuits are 
not locked they 
in an interlaced system, but run freely 
with each other. 
quently, the noninterlaced pulse gener- 
forms 


system 
(horizontal) and 
al) timing pulses. 


together, as must be 


respect to Conse- 
structure 
instead of an interlaced one. When a 
standard television receiver is synchro- 
nized by the pulses from a closed-cir- 
cuit camera using a noninterlaced pulse 
formed 


ator a sequential line 


generator, a 60-frame raster is 


having some 250 scanning lines. If the 
pulse generator were of an interlaced 
type, a 30-frame raster with some 500 
lines would result 

The noninterlaced generator is fre- 


quently used in closed-circuit cameras 
because of its circuit simplicity—it 
requires no chain nor 
comparison 
The pulse and sweep systems of the 
Dage 60-B closed-circuit 
shown in Fig. 1. The 
cycle pulse is derived directly from the 
line. A high- 
wave from a 
and 
recti- 


counter phase 


circuit. 

camera are 
frame-rate 60- 
60-cycle powe1 60-cycle 
taken 
winding on the power transforme: 
applied through resistor R1 to a 
fier diode and the grid of V1. 

The sine wave is clipped by the sele- 
nium and then fed to a differ- 
circuit con- 
This circuit 
wave which 
grid. 
applied 
a very high amplitude 
and drives the tube between cutoff and 


voltage sine 


rectine1 
entiating or sharpening 
sisting of Cl and Rz2. 
shapes the clipped 

must excite the 
The shaped 
to the grid 


Sine 
discharge-tube 
60-cycle wave 
has 


grid conduction. In fact a major por- 
tion of the applied grid waveform is 
below cutoff and therefore holds the 


tube cut off for a long interval. During 
this sawtooth formed 
across capacitor C4. As this capacitor 
charges toward B plus through resistor 
¢3, a sharp positive swing of the grid 
waveform causes the discharge tube to 


time a trace 1s 


conduct for a short interval. Now the 
C4 voltage is discharged because of 
the shunting of the conducting tube. 


This the 
* Author, Closed-Circuit and Industrial Television 
(Macmillan). 
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portion of the cycle on 





easily 


By EDWARD 


system for closea 


accessible. 


capacitor constitutes the retrace seg- 
ment of the sawtooth wave. 
Hence the sawtooth ed in 
the plate circuit of the discharge tube 


generated 


Wave generat 


can be used as a driving sawtooth for 
application to the grid of the camera 
vertical output tube. The output tube 
develops the deflection energy fo1 the 


vertical deflection coil of the Vidicon 
camera tube. 

Actually, the grid of 
tube is driven so far positive that it 
draws grid current and charges capaci- 
tors C2 and C3 to a high negative value. 
This action limits the extent to which 
the grid can be driven positive and pre- 
vents excessive plate current flow. The 
negative capacitor charge and the now- 
swinging negative grid 
waveform carry the 1 
cutoff. Once again capacitor C4 charges 
to begin another frame scanning 


the discharge 


¢ 


portion of the 
tube way beyond 


cycle. 


Note that the discharge tube con- 
ducts for only the short interval that 
the grid waveform (Fig. 2) wing's 


positive. However, during tl time the 
cathode—plate current is high ane 
ops a sharp positive voltage 
cathode resistor R4. This positive 
age is in the form of a pulse because, 
as soon as the tube is driven quickly 
to cutoff, the plate current cease 
no voltage is developed across the cath- 
ode resistor. The pulse developed acro 

R4 coincides in time with the discharge 
period of the sawtooth wave d« veloped 
capacitor C4. The retrace 
sawtooth constitutes the syn- 
blanking periods of a 
Hence the puise 


resistor 


1 devel- 
across 


1 
t 
volt- 


and 


across time 
of the 
chronizing and 
television system. 


developed across the cathode 
can be used for synchronizing and 
blanking functions because it does coin- 


the 
waveform. 


cide with retrace period of the 
deflection 

This is an important fact in 
standing the operation of a _ closed- 
circuit system. During the 
interval of the deflection waveform the 


under- 


retrace 


scanning beam of the Vidicon is in 
retrace. Thus the camera itself must 
be blanked during this period. The 
blanking pulse is, in fact, the pulse 


developed in the cathode circuit of the 
discharge tube. Furthermore this very 
same synec-blanking pulse is also in- 


] fe 
cl 


M. NOLL 


art i Ne noninterla ed rweep 
rout TV 


serted the video 


television 


into 
each viewer, wi 
picture-tube beam to be blar 
vertical retrace. 
This very 
circuit system can be used 
nization. At the viewer the 
applied to the vertical syncl 


same pulse 


and sawtooth-generating circuit \ 
with standard TV receive 
chronizing pulses start the 
periods of the sweep w 


other words, the retrace pe 
viewer vertical sweep. wavef 
been made to coincide with tl 


period of the camera vert 
In effect the 
picture-tube 


waveform 
of the 
beam corresponds with the 


viewer 


tion of the Vidicon came 
The frame rate is set at ¢ 
and framing thus follow ! 


and phase the variation 
line frequency. The close K-II 


tween frame rate and pows 
quency minimizes many otf tne 
synchronizing disturbances t } 
television system can_ be ibje 
does so because any HU oO! ; 
hum field produces a stat 
turbance on the scanning ra I 

the scanning rate itself folloy I 
quency and phase the troublesome | 
activities. 

The sawtooth wave developed ac1 
capacitor C4 is properly spike 
resistor R5 before application t 
grid of the Vidicon vertical out} 


tube. This step insures a linear char 
of current in the 
coil. A low-impedance coil ed al 
consequently, it 
cathode-follower 
the trace portion of the sawtooth w 

applied to the grid of the vertical 

put tube the current rises linearil; 

the vertical deflection coil to produ 
a linear motion of the 
The cathode potentiometer 
linearity A by setting the out; 
tube 


vertical 


can De¢€ 
output tage Durir 


scanning De 


bias at a correct point 
Horizontal pulse formation 

The horizontal pulse generator i 
combined horizontal 
cathode-coupled multivibrator 


output tube ar 


To 
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Fig. 1—Dage pulse generator and sweep ps 
system in relation to remainder of (VERT voRE 
the model 60-B closed-circuit camera. pS 
is 
{ 
sure stable operation of the multivi- for a long interval. Consequently, a horizontal fre by tuning in a 
brator at the high horizontal frequency, long positive pulse is developed at the standard telecast tat The _hori- 
1 stabilizing tuned circuit consisting of cathode during this period. When the zontal frequency of the mera is then 
inductor L1 and capacitor C5 is inserted tube is nonconducting, the cathode adjusted until it t luces a locked- 
in the grid circuit of the first section. waveform drops to zero. However, if we in picture on the V creen. 
The multivibrator frequency is also notice the cathode waveform closely The linearity a1 é tments 
ontrolled in this grid circuit by regu- (Fig. 3) we can see that in effect it are generally set ¢ tly at the fac- 
iting the B-plus value toward which can be considered a_ short-duration tory. However ijustments are 
the grid circuit discharges during the negative pulse. This negative pulse necessary a standard test chart is pro- 
nonconducting period of the first sec- coincides with the horizontal retrace vided by the manufacturer. The chart 
tion. During a long cutoff period of period. Again we have developed a use-_ is placed in position in front of the 
this tube, capacitor C6 charges toward ful pulse output that coincides exactly camera at a prescribed distance and 
B plus to form the trace portion of the with the timing of a horizontal retrace’ the linearity an: e controls are set 
deflection waveform. When the feed- interval. Thus we can use this pulse as to produce a linear and full-size pic- 
back cycle drives the first section into a combined horizontal syne-blanking ture on the views et 
conduction for a short interval, this pulse for synchronizing the horizontal The next article v be on an inte 
capacitor discharges quickly because of sawtooth-forming circuits of the viewer laced pulse generat f closed-circuit 
the shunting influence of the tube, form- and to supply blanking for the picture- television. TO BE CONTINUED 


ing the retrace period of the horizontal 
deflection waveform. 

The horizontal sweep waveform ex- 
the grid of the horizontal output 
tube. In so doing it produces a saw- 
tooth current in the horizontal deflec- 
tion coil located in the cathode circuit. 
Inasmuch as the second section 
ducts for a longer period than the first, 
the current in the deflection coil rises 
linearily to produce the horizontal trace 
period of one line. 

The de required by the focus coil also 
flows in the horizontal-output cathode 


cites 


con- 


circuit. The cathode of the first section 
is linked through capacitor C7 to the 
cathode of the second section to form 


he necessary cathode-coupled feedback 


+ 


link to sustain relaxation oscillations. 
The width control is in the plate 
‘ircuit of the first section. It regulates 


the B plus toward which capacitor C6 
charges during the trace’ interval. 
Therefore it regulates the amplitude 
of the deflection waveform applied to 
the grid of the second section. 

The section of the horizontal 
cathode-coupled multivibrator conducts 


second 
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tube scanning beam of the viewer. 


The functional block diagram of 
Fig. 1 demonstrates the simplicity of 
the synchronizing methods employed in 
closed-circuit television. The pulse gen- 
erator is really a combined pulse and 
deflection waveform’ generator. By 
proper choice of circuits the syne- 


blanking pulses, as formed, can be made 
to coincide with the intervals 
of the camera-tube and _ hori- 
zontal deflection Therefore 
the system can be synchronized and 
viewer and camera tubes blanked co- 
incidentally with only a few tubes. 


t retrace 
vertical 
waveforms. 


The number of pulse-generator con- 
trols is surprisingly few. The vertical 
circuit contains linearity and height 


controls only. No vertical frequency 
control is necessary because of the 
direct link with the 60-cycle power fre- 
quency. The horizontal circuit contains 
frequency, width and linearity controls. 

The horizontal frequency control is 
idjusted to lock in the picture on the 
viewer. In many cases the viewer is a 
standard television receiver which has 
been adjusted previously to the correct 


TUBE 
CONDUCTING 


CATHODE WAVEFOR 





vertical 
circuits. 


2—Waveforms of the 
and sawtooth-forming 


Fig. 
pulse 


SE 
COMPONENT AS 
VIDICON BLANKING — 


S IN LINEAR QURRENT RISE IN YOKE 


— CAT 
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Fig. 3—Horizontal multivibrator action. 
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and smaller voltag 

ror become 

To avoid 
provide 

probe when 
be indicated 

ramped at the 


required by the 


Some care must be taker 
ine’ the output 
probe to the ac 


when apply 
from a high-frequency 


voltage range of a 


vtvm because some service vtvm’s do 


have a high-impedance input fo1 
a copper-oxide or 
type ac circuit which has a 


1.000 or 


ac, but provide only 
elenium 
ow input 


impedance of 5,000 


ohms per volt. Unless the input imped 
higher, the probe will 
satisfactorily. The input 
resistance of the instrument shown in 

photo is 270,000 ohms on the ac- 


ance is much 


not operate 


volts range. 
Test points 


apply 


must be avoided which 
excessive input voltage to the 
crystal probe, as loss of sensitivity or 
burnout will result. If a 1N34 
crystal is manufacturers 
the maximum input volt- 
Test point 
which have a high impedance must also 
be avoided, since the loading effect of a 


nodulator 


complete 
used, probe 
isually rate 


age as approximately 20. 


probe is appreciable 
signal tracing in the if circuit 
TV receiver with a vtvm 


demodulator 


j 


and 
+} rahle 
Sstionadile 


probe Is a que 
input 
probe detunes the circuit 
and impairs the 

Sometimes the indication is 


attenuated, but 


procedure because the capacl- 
ce of the 
t measure- 

ment only 
sometimes the 
throws the circuit 
and the indication i 


mously increased. Since the lower volt- 


capacitance into 


oscillation eno} 
read on a 
only at the last if 
signal tracing by 


aves which can be 


] 
scale are 


vtvm 
useful 
tayes, 


largely 


this means i 
impractical. 


Testing with weak batteries 

A linear resistance will 
be nonlinear when tested with a vtvm 
which has weak batteries in the ohm- 
meter circuit. For example, a 100-ohm 
composition 


appear to 


gave the follow 


readings when 
inder this condition: 


resistor 


ing apparent tested 


we 

2 100 100 
The variation in apparent resistance 
is caused by the varying current drain 
in the ohmmeter circuit on the various 
ranges and the great increase in inter- 
nal resistance of the ohmmeter battery 
on the heavy-current ranges. A fresh 
battery has a practically constant inte? 
nal resistance in the ohmmeter circuit. 
It gives correct indications on all 
ranyes, 


Tracing ac signals on de range 

It is sometimes not clearly understood 
how an ac signal can be traced through 
some syne circuits; for example, using 
the de voltage ranges of a vtvm. How 
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is possible 
applied syne 
waveform which 
partly negat 
positive 
a there 
volt level 
the point whicl 
into equal posit 
(‘As much” el 
time. Zero-vol 


J 


A 


I ig. 5 Voltage ri 
and grid 


itionships on plate 


capacitor. 


sides of coupling 


Fig. 4—Developing grid-leak bias. 

The excursion 
tube to grid current ‘ it 
using The grid 
current flow traps electrons on the grid 
coupling capacitor, which then h: 
limited rate of escape through the 
leak. The end result is the buildup 
negative de voltage on the grid 
a signal is present. ‘This de voltage 


from grid to ground can of course be 


positive arives the 
flow in a circuit 


signal-developed bias. 


when 


measured on the de ranges of a vtvm. 
To obtain a 

of the voltages in 

circuit, refer to 


clearer unde? 


a capacitively coupled 
Fig. 5. Here 
pulse is superimposed on the 
on the plate side of the coup- 


ling capacitor; the voltage here is pul- 


standing 
syn 


voltage 


DALGHTER 

Beng to do a minimum amount of 

lifting due to a bad back, I 
structed what I believe to be an inter 
esting and unusual workbench arrange- 
ment. This set ip (see photo) has 
some 4 years with no changes 
except the addition of antenna outlets. 
For these, I installed Blonder-Tongue 
equipment composed of channel strip 
amplifiers for channels 3, 4, 12 and 
eight-outlet distributi 
plifier to feed my workbench 

The bench is 


OF NECESSITY 
been 


in use 


using’ an 


approximately 
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AUDIO 
SIGNAL 


GENERATOR 


Reststance-tuned instrument 1 


mall, light, safe and versatile 


By LYMAN E. GREENLEE 


SIGNAL source was needed for 
checking audio equipment The 
basic requirements were: small 
size, light weight, adequate iso- 
lation from power lines, complete fre- 
quency coverage, provision for monl- 
toring the signal with a scope and 
enough power output to check loud- 
speakers without additional amplifica- 
tion. No low-priced commercial equip- 
ment available met all the above 
requirements, so I designed and built 
my own audio signal generator. It is 
rugged and reliable, and anyone inter- 
ested in working with sound equipment 
may find it a tool well worth the time 
and cost of construction 
No chassis i ised or needed—all 
parts are mounted directly on the front 
and back covers of a standard 6 x 6 x 
6-inch utility cabinet (see photo). Al- 
though the front and back panels are 
permanently wired together, they can 
be easily removed from the cabinet for 
service by turning the back panel at an 
angle so it will slip through along the 
diagonal. 
The power supply, which is built on 
the back panel, uses a small filament 
transformer combined with an output 


transformer for isolation from the 
power lines, a necessity for successful 
operation of test equipment. This pow- 
er supply has proved very satisfactory. 
Since the normal plate drain of the two 
tubes is about 5 ma, the small trans- 
formers do not even get warm. This 
power supply is easily adapted to other 
test equipment and is much lighter than 
most supplies using conventional power 
transformers. 

A 12AU7 miniature dual triode is 


used as a resistance-tuned audio oscil- 


lator. With the values shown in Fig. 1 


48 


the tuning range sh 
75 to more than 30,000 cycl 





range extends well beyond 
the human ear. The out; 
uniform through the audit 
will fall off rapidly as tl 
limit is approached. The 
tom frequency limits w 
what on the characteristi 
ual tubes and the tolerance 
ious parts. 
The values « 


siderable effe 


f Cl and C2 
ct on the freq 
age of this generator. The 
of .002 and .005 uf, respe 
vides a usable range fron 
cycles. Using .007 and .01 
goes from 50 to 25,000 
.015 permit a range fron 
cycles. Thus, increasing 
C1 and C2 gives a lower f 
sponse at the expense 
high-frequency coverage 
There is a slight shift ir 
the feedback control is v 
brate the dial accurately 


ting of this control must bs 


the front panel. Thi 
ignored for most applicat 


are not always too concerne: 


exact frequency when che 
ers or audio amplifier 

The feedback control I 
be set at the lowest point 
produce satisfactory osci 


adjustment should be mad 


serving the waveform on ar 
so that the waveform w 
mum distortion. If exce 
is used, the output will « 
distorted pulses. Actua 
the stabilizing effect of the 
in the cathode of the 12Al 
change in the feedback cont 








sary while tuning fri 
dial to the other. By n 


output on a scope, the dist 


held to a minimum and a 
wave will result. The w 
little concern unless che 
tion are being made. 

The signal generator 
making distortion che 
with an electronic switcl 
that input and output 
be viewed simultane: 
convenient to monitor the 
small scope, using a 
ignal tracer to observe 
at various points in the 
checked. This meth 
involves no difficultic ! 
feedback, crossed wire 
hookups, bound to « 
ed with tl 


scope 1s 


u 
for signal tracing. For ar 
the electronic switch n 

because a direct compa 
forms can be made on 


The 12AU7 feed a bl4 


triode used as the output 


low-voltage high-curre 
available for checking pe 
coils. However, since som 
introduced by the sma 

former, a direct output ! 

the 6C4 plate is also provide l 
nection may be used whet 
checks with the scope for 

for any application where highs 
age output is needed. Alt} 
tortion from the outpu 
cannot be detected by eal 
visible on a scope. 

Provision is made for conn 
the 6C4 grid through a } 
0.1-uf capacitor. This input 
may be used to mix another 
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HEATER TRANS 





OLATION 


TRANS 






SWITCH O1/ 600V 






































Al nponents 
mot ted on the 
front ant back cov 
ers ) ne tility hex 
20 pF - 20 uF 47N 560 SEL RECT LOw IMP FEEDBACK | pF OUTPUT 
I5OV ad Me INPUT CONT CONT 
nal into the 6C4 grid while calibrating ee P 
the instrument or it may be used for = 'S te ENE 
low-amplitude audio output directly sudleerdh Iantes t >" “acs 
from the 12AU7. A calibration chart Tl 4 | 5 600V Tt 
hould be made for the signal generator yl 
The most convenient way to do this is =| 
to use another audio generator as a ref rm 
erence source. Couple them togethe ‘ 
and tune to zero beat to locate funda : 
mentals or harmonics. A cathode-ray 
oscilloscope is a useful zero-beat o1 6C4 
null indicator. 4 
A cathode connection to the 6C4 pro 
vides a signal 180° out of phase, useful 01/600V_HTR he  B a 
whenever a phase inverter is called fo eve oa - 
(checking push-pull amplifiers, etc.) oa Te $ | 
The cathode connection may also be oy vy re 7 The ‘tae $ 
used to monitor the waveform on a TO HTRS wi as v (RM 
scope. These features are extremely Fig t 
worth while when a critical analysis of 
. amplifier performance must be made, Fig. 1—Schematic of the resistance-tuned af signal generator with three output 
yet they are missing from most com terminals. Fig. 2—Alternate output circuit eliminates transformer 
mercially built instruments 
Parts for audio generator miniature . 
Generator construction Resistors: 2—510,000 ohms, |/, watt. § 47 BIS el fr Seale ; 
os 560, I—750, |\—1.500, 15.100, 251,000. | watt, § cecnmene Sa ela mie 4 , 
The two miniature tube sockets 1—25 000-ohm carbon potentiometer (Ohmite CU253 |- ” aT ica Ser . 4 ‘ 
should be fully wired before they are (Ohmite COVSN4I or equivalent): 1--100,000-ohm po. me at 4 ohms (Knight 
fastened to the panel. They are slipped tentiometer (Ohmite CU1I04! or equivalent ‘ hee nk ae 
» i . —_ n °, + fy .« A 
over l-inch 6-32 screws and soldered he Te ge ae - Sanat 15) Mig bn t tuning dia - 4—phone 
fast. Very little actual wiring is re lytic calcrolann calta ; 
quired, as most connections are made Miscellaneous: |—12AU7: |—6C4: |—7-pin, |—9-pin handle f abinet 
with the capacitor and resistor leads. 
The 3-watt lamp in series with the within the 120-150 range. (Up to 250 generator m 
750-ohm cathode resistor is mounted in volts could be used on the plates of the standard and req t ar care 
a socket salvaged from a candelabra tubes, but this is too high for the filters in their se 
panel-light assembly. Since one side of and selenium rectifier in the power sup Fig. 2 show 
the lamp (G-E 3S6) is grounded, the ply.) To operate the 12AU7 on 6 volts cuit i 
socket can be bolted directly to the front it is necessary to connect its two heaters ers! € 
panel, the bolt making the center con- in parallel by joining pins 4 and 5 to- e 6C4. T I 
tact. gether at the socket. Total heater drain follower and 
Different transformers from the ones for the two tubes will be 450 ma. Cer- uniform output volt the 
specified may give an unsatisfactory de tain parts have been specified by manu range of frequen 
voltage, so a preliminary check should facturer’s name and part number to en- age show! the mir erage ove 
be made to make sure the voltage is able the constructor to duplicate the the entire rang: 
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DELAY and 


TIMING 


GENERATO 


By TOM JASKI 


OR the great ma rity of service 
task ind the most frequently 
encountered experimenta work 


the 
are ade- 
versatil- 


designed for 


commercial oscilloscopes in 
ana 
quate. A 
ity and economy, they are 
respects, limited 


low- medium-price ri: 


compromise between 
a specific and, in some 
field of work 

With new 


available 


high-speed films generally 


and with a greater interest 
to the 
1, the 


prospects of observing and photograph- 


in pulse techniques applicable 
vrowing uses of electronic contr 


ing cathode-ray tube patterns become 
more feasible and attractive 
However, this type of work brings 


+ 


with it certain demands not rez 
Observing 


} 
ost illoscope 


in the 
tral 


average 
} 
1ose 


the 


sients, for example, 
of the 


requires ¢ 


control sweep so that 


scope 


trigger producing the transient can be 
made also to place the transient wave- 
form in the proper position on the 
creer Or, it may Nappen that a ce 








tain sequence of event 


place ahead of the desired 


Fairly 
relay sequences 


vation. 
needed; 
a Case. 

It is 
shutter-operated 


possible to use a 
flash 
ing these contacts to trig 
This places a somewhat 


long delay 





trace « el 
ij may be 
) 1 he ich 
imera with 


contacts, allow- 


event. 


ger the 


erious ilmilta- 


tion on the delay, generally fixed at 
some convenient values such as 5 or 20 
milliseconds. In photography these de- 
lays are short, but in o iphy we 
work in microseconds and delay meas- 
urable in milliseconds are er gh to 
waste a good deal of fil: il effort 
There is another cla vork t 
readily performed with I il S¢ 
loscopes, excluding aya i ¢ n the 
higher price bracket itor 
of very slow or very fa f irla 
tions. The very fast pher put 
another demand to the ener illy 
requiring special vert flection 
amplifiers which are con: rect 








ly to the vertical de 
The 


ner Is 10t $O 


f 


limitation of the 
mucl 

response, as often advert 
time, 
problem in industry 


rise not so much 
real 
ments are rarely as severe 
No 
is encountered at the 

the 
Virtually all scope amplifi 
to 1 cycle or 
then is a slow 


age 


experimenter 


scale low-frequency 


lower, and a e me 
enough 


our pattern. 


To solve my probler 
and photographing t1 
frequency waveform 
generator was built 


tooth waveform of ex 


as slow as 1 cycle ar 


1 megacycle. For a 4 
this works out from f 
inch to 0.25 miecer 


the horizontal amp 


The 


generator al 


























CAPS 600V UNLESS NOT 
k* 1000 


Fig. 1—Complete schematic diagram 
generator. 


of the delay and timing 
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BLANKING AMPL. 
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SWEEP TIME 
. 6BHE \ i2AU? 
‘ | 


12AU7 


iew of the generator circuits. 


Rear top view shows A 
the mounting of 
major components 
and circuit boards. 


BIAS SUPPLY 
RECT 


1 

é 

The power supply 
circuit board. 











Generators and pulse 
shaper board. 


netion ot 


TRIGGER AMPLITUDE pe _ay RANGE SWITCH 
it condu Z PULSE 
nal is impressed on the grid. The am} BLANKING) 
> ; SLA 
tude (and with certain wavefe oe a .UT 


TRIGGER __/ Pw. A: SWEEP 


_ . a 

wave, t ” ' : 3 ; % / STAB ne TY 

‘ntode will contain 
tive and a positive peak 
tive peak only is required 
the delay univibrator, the ‘ 
next sent through a diode, one half 
a 6AL5, which effectively eliminates 
the negative peaks. The 6U8 is coupled 
to the diode through differentiating 
network C1—R2, which further sharpens 
the pulses. The positive trigger i 
applied through coupling capacitor C2 
to the univibrator. The coupling capaci- 
tor is needed since otherwise the cath- i ~ Bottom rear view the delay genera- 
ode of the diode would be biased and , tor switch at right. saw- 
the signal would be blocked. a oe. tooth left. 
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6 
4 
«% 
b 
g 
c 
oO 
d 


Fig. 2—Oscilloscope patterns from 
sweep generator: a, pulse shaper out- 
put with sine-wave input; b, delay 
univibrator output pulses; c, free-run- 
ning sawtooth—1 kc; d, free-running 
sawtooth—500 ke; e, triggered at 200 
cycles, sweep at 0.25 millisecond per 
inch; f, blanking pulse at 200 ke; zg, 
trigger pulse (top) produces delay 
output pulse; h, trigger pulse (top, 
up), blanking pulse (top, down) and 
resulting coma (bottom) near zero 
elay. 
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Fig 
wh 
pul 


el 


e 


al 


ine wave 


haping circuit 


Delay univibrator 


There are many 
provide a variable 
a phantastron simil 
scribed here as awt 
generator is frequent 
IS required, basically 
circuit which after 
returns to the rest 
the univibrator ha 
the pulse tput 
tle with different 
tively simple cir¢ 
controllable ove! 4 
The univibrator wa 


Ov 


TRONICS 


the 


\ 


The first triode 
>» second triode 
termined bias is pl: 
s-a, t by potent 
a positive pul e 
V2-a, V3-a conduct 
tor ( C8, selected 


+ 
( 


switch 


The 


work ({ 
pulses, 
The neg: 
through 
Potent 
vent tr 
wit! 

and t! 
to allow 
trigge 


yber 


t 
} 


e 


frequency. 


1954, 1 


irrent of \ 


The phantastron 


tron c¢l! 
excellent 
range 
(free) 
, re] 
changed 
the oth 
with 
The 
tube 
follower 
(V5-a) 
a tral 
when tl 
teristics 


operates 





peration (F 


from one 


by mer ely 


potentiometer 


ph 


a 


antastror 


rming a j 
Thre } 

—- 
I—-R7 i 
ne me t 

] 

itive pulse 
diod V2-I 
meter R& 

nivibrator f 
a trigger. W 


the weep Ose] 


R& 


6BH6 (V4) 


which is or 
Ba ically 


itron type 


1” 


gered, the 
are not 
here. The } 


e circuit ¢ 


RADIO 


é 








ais on f function f \ it 
here or } vide takeoff poir 
he blankir } r n 

At rest 1 oO he t he 


nlate Q() plate ) 
reer ¢ ~() ont ~() 
ppre ! al athode SD 
catnoade U 
ntrol @ OLD 
| x } + + 
1 he } e! \ oweret Dp r vi 
t on the ite of V4 reache 180 
ecause V5-a is drawing grid current 
hrough the 470,000-ohm plate resistor 


ition the plate of V4 i 
ippresso1 rid 
heavily and keeps 
charged. The creen of V4 also draw 
current. When a negative puls 
on the plate of V4 and grid of V5-a, 
rid current drops and the plate wil 
momentarily conduct a part of the 
Since the « 


equilibrium, the total cath 


ontrol grid 


athode current 
remains at 


de current will be the same. The screen 


will draw le current, allowing the 


creen voltage to rise sharply. 


Through voltage divider R9—-R10—-R11 
the suppressor will be brought up to 
ilmost 0 and the plate continues to 
onduct, lowering still further the plate 
voltage on V4. This eventually fall to 


about 15. The lowering plate 
mn V4 drops the grid p 
also, considerably below the 


voltage, and cut off V5-a for the time 


being 
The timing capacitor elected d 
harv he called rundow1 it a 
RS CS he the va Mer ae hes 
Alt (it ©) a t i DY 1€ Val it ee | {i ¥ icit 
+. l Al » »>1°) « ; ryt +} 
network R9—-R12-—-R1 and 11SO ry ne 


weep time poter ometel! 





R14, wt h determines the equllib? n 

int for the grid. These re tors are 

irranged t t with increasing plate 

rrent the grid becomes more rapidly 

‘ ositive, thus restoring equilibrium 
ul i iring a linear rundowr 


| 
ther charge, V4 is very near cutoff for 


he very w plate voltage then pre 
ent. At this point the energy stored in 
capacitor C10 1 ufficient to kick the 
ippressor grid negative and cut off 
V4. It remains cut off until anothe1 


negative pulse arrives on the plate. 


The udden jump in plate voltage 


plate cutoff allows 
heavily 


capacitor 


! from the 
V5-a to 


recharge the 


conduct and rapidly 


When 


aesired, the 


timing 
continuous operation is 
bias on the grid i Oo ar- 
ranged that, when the timing capacitor 
contains no further there is 
not sufficient energy to restore the plate- 
cutoff condition and the cycle repeats 
itself—when V4 momentarily cuts off 
altogether and allows V5-a to recharge 
the capacitor. 


uppressor 


charge, 


Blanking amplifier 

The frequency range of the 
generator is determined by three fac- 
tors: potentiometers R8, R14 and R16. 


sweep 
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Potentiometer R16 sets the upper 
R14 the lower. These ot nteract t 
certain extent nee cnanging eitne 
iffects the relative lue of RI 
he other. The following he 
roximate ranye n eac! 
1-5 cycl 0.5—4 
3—25 evel ( ( 0 K 
12-100 cycle 2-20 
80-650 cycle 1R« 

The above covet ibout a \i-t . 
quency range. resetting R& 
quency ratio of 1 to 10 can be obtains 
with a minimum Trequency \ » 
cycle. Thus, if a calibration scale 
desired, it must be made with .S In 
one certain, resettable positior 

The blanking amplifier i ipplied 
with a sawtooth signal from the plat 
if the phanta tron cathode fol ve 
through differentiating network ( 
t17. The small capacitance and_ the 


ligh bias on the tube (V5-b) allow only 
the very highest peaks of the sawtooth 


wave to be amplified, resultin 


harp negative pulse (Fig. 2-h). These 
pulses are of the correct polarity for 
direct connection to the g of cath 





ode-ray tube. The blanking pulse (1 


2-f) voltage obtained is about 15 volts 


peak, depending on the setting of the 
cathode bias on the blanking amplifie: 
triode. This is usually sufficient to de 








an adequate blanking job. Potention 
ter R1& varies the nhape of the blank- 
ing pulse, generally close to tube cut- 
off 

The output voltage of the sawtooth 
oscillator is approximately 40. volts 
peak in the free-running condition. This 
ivain depends on the bias setting in 
this case of the suppressor grid bia 
The output voltage in the triggered 
operation is somewhat less, primarily 
because a greater bias must be applic 
to prevent free running. The itput 
voltage of the delayed pulse (Fig. 2-g¢) 
is approximately 25 volts pe: lr} 
pulse is always of very short duration 
Any device to be operated by the 
delayed pulse will generally req 
ome intermediate amplifie: r trig 
rered relay, such a a 5823. The na 
row pulses have been used successfully 
to trip a 5823 cold-cathode relay tube 


Construction 
hed cir- 


used pee 


A compromise between et 
and wiring has 
chassis photos. It 
ible to use a 
which could 
adjusted 


cuits been 
would have been pos- 
larger printed circuit 
contain the 


potent iomete}1 Ss, ol 


screwdrive! 

even the 
the range 
Or a single circuit board could 


capacitors mounted = on 
switches. 
contain both power supply and gener- 
ator chassis. For those who wish to use 
etched-circuit techniques to build this 
generator, see “Making Printed Cir- 
cuits Is Easy,’ September, 1955, and 
“Making Photoetched Circuits,’ Decem- 
ber, 1955, and January, 1956. The 
boards in the photos can be used as 
guides, but it would not be practical to 
copy them exactly first 
established that the 


unless it is 
parts of exactly 
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Parts for delay and timing generator 


Resistors x x 


Potentiometers 


Capacitor: 
500 puf, 4 


ele 


Miscellaneous pow 


delay time 





mum 
five 
able 


Setting Your Checker For New Type Tubes 


t to do until the new 


wl arrives 


~ 








iy BASIL C. BARBEE 
EW tube types are appearing at approach, but it is one tl vorked interelectrode capac 
the most rapid rate in electronic for me. of misalignment of tl 
istory, maki it quite a prob- The oldest and mplest vay of \ tu may test 
*m to keep tube-tester data up letermining whether tube lefec satisfactorily in a T\ 
\ new type need not be any tive Is to substitute a Know a one lator oO}! yvne-ciippelr 
l in its predecessor; all that is of the same type and not hether the being used in the 
that be fierent, if only performance of the set mproved tions other than the 
nor respect such as a slight This method is metime f even designed and teste 
n basing. How can the tech when a tube tester and u ite chart The ibstitution n 
I never of settings are available. | nstance: certain condition 
test g t iy oscil When no know 
ime type l avalla 
' 





t find listed 
Having a 


tube ia 





chart of anybody’s 
} I { > | devel 











When 
in the set in 
tube. 


there are one o} 


addition to the suspected 


Data-compilation method 


The first step in this method t 
understand your tube tester. Read the 
instruction book thoroughly and _ find 
out just what each of the controls or 


the panel is for and how it work 
Study the schematic o that every time 
you turn a switch or dial and push a 
button you visualize what happen- 
ing’ inside the instrument 

The second tep 1 to accumulate 


information on_ the 
characteristics and base connections of 
tube type that 
A subscription to one of the looseleaf 
offered by the lead 


every scrap of 


every new 


come ou 


+ 


ube-data services 


ing tube manufacture? will pay for 
itself several times in a year in time 
aved. Better still, subscribe to two or 
more such services since a new ty] 

will sometimes be announced first by 
one company, sometimes by 





Take sample sheet from Cal h loo « 


leaf tube manual to your stationer and 


buy a sheaf of blank sheets to match 
one of them Then order an extra 
looseleaf binder from the tube manu 
facturer (if you want it to match the 
others) and make up a volume of new 
and unusual types from clippings from 
RADIO-ELECTRONICS and other maga- 
zines by pasting the clippings to the 
blank sheets. When these types are 


covered by the 
issued for the 
homemade sheets may be thrown away. 
The third step is to identify the 
tube with a similar type which appears 
on the roll chart of the tube tester o1 
to make up the test settings 
type. A complete and 
date interchangeability chart 
quently be of value 
kinship of tube types 
“There i 
un” is almost always true in new 
tube types. Usually 
be simply a well-known one 
ferent 


printed supplement 


looseleaf manuals, the 


new 


for a 


unique 


up-to- 
will fre 


in determining 


nothing new under the 


a new type will 
with dif 


base connections or heater rat 


ings or a combination of two or more 


ingle-purpose tubes in one envelope 


If the electrical characteristics and 
base connections of the new type are 
at hand, it is an easy matter to find 
a similar type whose test settings are 
given on the chart of the tester—unless 


the new one has unusual base connec 


tions, in which case a knowledge of 
the workings of the tube tester, as 
recommended above, will be necessary. 


When comparing published charac 
teristics, the interelectrode 
tances are of no importance 
be neglected since the testing 
done at 60 cycles. 

In most 


capac! 
and may 


will be 


one heate? 


tube testers pin, 
the cathode, the suppressor (if any) 
and any other elements other than 
grid, plate and screen of the section 


of the tube being tested are grounded. 


(In emission type testers, suppressors 
are not necessarily grounded; with 
triodes, of course, there is no screen.) 


SEPTEMBER, 1956 








TEST INSTRUMENTS 


Which pin goes to the heate: ; - , 
is selected by a switch or by 1 
the tube 
or more 
I selected by 


may or! 


into the prope? one 
The heate 


anotne? switct 


socket 


calibrates 
If it is simply labeled with cons¢ 
numbers, the 


may not be 


meaning of each 1 re he 


in terms of voltage may be det: 

by referring to the setting 

chart for tube type of known heate ‘ 
voltage. If the tube na ‘ t pe 

heater, it is essential that the tap he 

ingrounded. Some of the more flexil 

tube testers make it po bie t test | 


centertapped heater tubes with the 
halves in eithe | 
the parallel case, both end i the 
heater are left grounded, with he 


voltage applied to the tap 


A third switch usually selects the 
plate load resistance for the tubs nde} He 
test. One position will be for 
nary amplifier tubes, anoth 
rectifiers, a third for diode 
ind perhaps other position vill be 


provided for 


pentagrid converte? 
triodes of unusually low or high traz 


conductance and other 


tube ot ¢ 
characteristics. This switch n ‘ ‘ ne 
the form of a series of pushbut i 
Grid, plate and creen pil are " lete ne t the 
elected by other switches or } } heater) VI 
buttons. (In emission testers, usually taker 


all elements except the cathode are 


connected together and _ tested " 

diode plate.) A variable re tor 1} the é 

used as a fine adjustment of plate ( I é 

resistance or as a sensitivity contro] in volta 

the meter circuit. The setting of this norma If 

control will vary roughly as the plate the of k 

resistance of the tube type under test I 

and may be estimated fairly closely fo S 

a new type of known characteristi othe vi 

from a knowledge of the characteristics hould appea heate 

of tube types listed on the chart voltage VI 
Another variable resistance (except \ kr 

in emission testers) is used to adjust ef 

the ac excitation applied to the contré icterist f tl I 

grid. Settings of this control] will vary the 

roughly inversely as the amplification 

factor of the tube and may be estimated he 

by comparing characteristics a I ne CU! 

case of the plate load or sensitivity manne? 

control. On a transconductance tester, accurate are fi 

sharp-cutoff tubes may be differen pr 

tiated from remote-cutoff (variable combinat 

mu) types by noting the manner in chec} 

which the meter reading varies as the the | 

grid excitation control is varied tion w 


Inspection method 


Suppose the questionable tube is sé dat 


new that no published data are avai it is worth wl 

able, either in the tube manuals or in looseleaf sheet t the 
the magazine clippings? Most new tube I 

types are glass miniatures and with facturer’s dat 


the aid of a magnifying glass the bass test setting é é to the 





connections may be determined by ipplementa 
visual inspection, particularly if you Even thoug! 
have ever dissected discarded tubes tube may 
and studied their structure. method w 
In drawing your diagram of bas« data f the t test ha 
connections, don’t forget that the pin the data to he 
are numbered clockwise looking at the ment f } 


base of the tube, whereas you will be nave to Ww ane ee 
looking from the 


opposite dalirection data hneet E> 
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IOSEPH MARSHALL Part Il— \dding variable damping: 
construction and adjustment 
S pointed t in the t part of Layout is com al if grounds to this b I 
this al Cit tne Laboratory separate chas i are t ym to ground one of tl 
Golden Ear has gone through mend using Vector ts fon filament are biase 
many modifications and has’ the twin-triode portior iit grounding the loop w 
not yet reached its final form. (Nor Better yet are the Vect lecks This may not be 1 é 
will it do so in the foreseeable future.) the No. 8-4N-64-2 is a nit hum but it will incre 
Fig. 1 is a basic diagram showing the Completely wired it w the level 
features which have been more or less components except the i ) The power Ip] ) 
preserved throughout the various evolu- and occupy a space a | > inche readily available 
tionary steps. In its present form, the long, 1% inches wide ! amplifier is to u 
amplifier is used experimentally in inches deep. The de be d KT66’s, a simpler ar 
esting tubes, transformer et and completely before’ n n the with a single 5U4-G 
for other purposes. It is therefore chassis. All interconne ns with the’ put filter can be u 
fitted with an assortment of pots by rest of the circuit w easily With two tubes the 
no means necessary for normal ise accessible lugs on ne f ne will be less than 12 
The photo (Part I) shows an assort deck. If you cannot item ignal current abou 4 
ment of inputs and outputs not needed from your dealer, Vect I nic ¢ tubes the no-signal 
by the average user 3352 San Fernando Rd Angels 25 ma and maxin 
Neither sche itic nor photo there 65, can supply it direct $2.30 
ore intended as a model for exact plus postage. The p nte Variable damping 
plication. They are offe asic on one end of the cl t eae 
leas to be modified t re stage components art r rh ampline 
ent if the advanced auc The mounted from socket ( imic marily a it I 
implifier portion can_ be a or mica-filled socket vended as a laboratory 
a ee inch chas Ww because of the high v ad to men that can be 
pare. I recommend a sepa sis adjacent plate and f ment For thi f 
for the power supply; hun minimized 2un a common b N 2 o} ing wi: not in 
1 »w-leve ntermodulation held larger wire from the i: the Howeve ie to tl 
low! th anishing point. Aluminum center terminals of t f this feature, I 
t mat al recommended. turret deck, and 1 it ing with variabl 
12AU7 I2ZAX7 12AX7 12BH7 
@ » 7 a "| KT66 
a a 
| | | 3 
HH t-+—+ = )} +—+—+ +b + 
f 4 \ ~ if $: 
> . 
> J ‘« a 3 + LMAAL+ Wr 
tt ‘ 
| ™m 7 \ a | 
| ° o $8 =| 
} o x. . p10 $ 4 > ; 
+ + { “) MA =3 P > | Ww { +t Na “ f 
{ " Sz inf $ S220) f $31 Fane | on 
$/\ ue Y €,| \7 i fon ia 3| 
. re" | - 3° + +A, + ‘ MWA+ | 
} . | ¢ + n $ " | 
re =)? to + | Tt ied — | 
| } | 
REeeeeneeenrers © inenannenscwenieat Le —_—__-+—___ 
8 . 4 1 ’ 
ct Athy @oe _ 
‘Z ib—¢ I * Mat o | 
: L 
Fig. 1—Schematiec diagram of the Laboratory Golden Ear—less power supply. 
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came up with a modification (Fig. 2) 
t mad 
" , . ro. a bie ‘ 12AU7 | ; 
that work well The feedback circu Fig. 2 Modif ‘ feedback line 
now include vitching so the ble 
; ; chit to in ade \ ature, 
damping feature can be put 
action whet ising the amplifie f 
ement 
The va e-dam} ng 
= il 
( \ the ring ‘ | 2} 
<)/\ 
moplifie Due to the I ( tits 
the t I rire ( } —_ = iS 
Ve Nn Tre el ‘| =a + 
<< Ik 
00 M \dju x 
‘ ' ‘ f ne _ 
el eedt } 
4€ 
! ne ri currel we } 
¢ ¢ ‘ ! W 
| a Y 
i t ! | 
‘ ne T T ] ? 
= t+ 
i ‘ i ls ¥ 
eS = 4 DAMPIN A » 
iv ne i ele 
| © - 
¢ he ¢ er | eS e * + 
} eal 
Adjustment 2 | = 0 
When the ‘ { ‘ ‘ ( 5U4-G(2) S 
: Ss 
a. antis ‘ aul | 4 tt i | ‘ $ 
ete! When vou are ire well. . a i> SMA 9 ii 4) Pf 
=o OOO? Ke P ‘ $ 
ad ist i f ow 1 —> + 
1. Insert I the BH th the VAC {he a 1S Re Ae 4 : oz 
output | pot il + f y ( nnect ~ s) | tome 
<+--- + = 
i! é s ’ ; 
to 40 (I ( Th SHH OO : > 
, ) . I. 
: ot be ™ > > = . 
f } } ~ i: > dit # - - 
» Ty K T6¢E . sin > & 
a. | \ ll 
} - 
> 
re ( r > 
()4 K T6¢ — 
} | } , 
: Fig. 3—Schematic diagram of power supply for fier 
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1. Insert the other tubes (with pow 
off). Connect the vtvm f1 t} e t 
grid of one section of t AX7 drive 
al . -— 

5. Throw the balance tch to BA 


] | . } | ‘ NEARLY UNDERDAMPED 
LOOP) eed n any I and AW i 





NEARLY CRITICALLY DAMPED D 


1 
6. Set the balancing vitel I t 
j center position and feed in a sine-wave 
ignal; ; ist the input to provide an 
output reading of 1 volt 
7. Throw the balance vitch to OPER 
° ATI If varial damping ised nac 
tivate it by throwing it witch to OF! 
(contacts closed). Observe the reading 
on an output meter. It should be about 
18 to 20 db down from the 1] rit id 





NEARLY UNDERDAMPED NEARLY CRITICALLY DAMPED AM 

ine (between 0.1 and 0.11 volt). If the b 

ee eee , _— ; “ a Fig. 4—Effect of the damping control on the keyed step ponse 
if lower, increase the value slightly excessive, add mall capacitances in 

If you have a scope and square-wave parallel with phase-shifting capacitor way 

generator, check the appearance of a Cl which shunts the feedback resistor. 8. If ! 

20- or 30-ke square wave; it should If there is rounding of the leading the d c 

be quite vertical and with little or no edge, replace Cl with a smaller capaci If you have 

trace of ringing. If the ringing is tance. The values given should be sat- and a scope, s¢ ( 
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eycles and 
intil 


turn the damping control 
you get the flattest and squarest 
on the trace. This indicates 
neutral position of the damping 
If you have no square-wave 
ator and scope, set the control 
ibout half on. Now, with the speaker 


top 


the 
ontrol. 


scope 


gene? 


you are going to use with the ampli- 
fier, adjust the damping control for 
‘ritical damping. The best way to do 


this is with a step-transient input and 


1 scope across the speaker line. A 1.5- 
volt cell keyed momentarily into the 
implifier input will provide the step 
transient. For best results the scope 


} 


should have a triggered sweep. Set the 
sweep for its lowest rate. Key the 1.5- 
cell and observe the trace. What 
you want is the nearest approximation 
te indicating critical damping. 
The at a in Fig. 4 are those 
»btained by Tomcik (RADIO-ELECTRON 
January, 1955) with the speaker 
infinite baffle and those at b 
obtained with the speaker in a 
large bass-reflex enclosure. You will 
probably get a slight bounce or hang- 


volt 


» traces 


traces 


Ics, 
in in 


were 


ver but in any case adjust the con- 
trol for the smallest bounce or the 
straightest line 

The adjustment can also be made 


with the square-wave generator. Again 
set the generator for 200-cycle square 
wave and adjust the damping control 
for flattest top and squarest wave, an 
indication that the voltage developed 
icross the speaker voice coil is as flat 
is The adjustment can 
be made by ear. Alternately feed 500- 
ind 50-cycle notes to the amplifier and 
idjust the damping control so both are 


possible. also 


Parts for Lab Golden Ear (Fig. 1) 
Resistors: 8—47, !|—82, 1—820, 2—1,200, 2—2,400 
(5%), 2—5,600, 1—13,000 (5%), 3—22,000, |—820,000 
ohms watt; 4—50 000. 4—220,000, 2—820.000 ohms, 
1%. Vy watt; 1—10,000 ohms, 10 watts: |—50 (4 watts) 
i—2,000. !|—1!0.000, !—50,000 ohms, potentiometers. 
Capacitors: 4—!.5 (NPO), i—i00 puf, |—.0015, I— 
0.1, 1—O.5 pf: 2—50 uf, 150 volts, electrolytics 
Tubes: 2—!2AX7, !—I2AU7, 1—I2BH7, 2 (or 
KT66. I—OA2 
Miscellaneous: 


4— 


I—7-pin, 4—9-pin miniatures, 2 (or 
4) octal, sockets: 1—TO-330 Acrosound output trans- 
former; 4—Vector turret sockets, novel, or No. 8-4N- 
64-2 turret deck; !1—300-ma fuse and holder; |—!- 
pole 3-throw switch: I—chassis, approximately 7 «x 
2 « 8 inches, aluminum. (For triode operation use 
either Chicago BO-I! or Stancor 8052 output trans 
rormers.) 

Components for variable damping 
resistor; I—l-ohm resistor, 
) watts; |—25-ohm potentiometer 
citor: 1—100-uf 25-volt electrolytic 
Jpst switch 


with slider 
i—O.!-uf ca 
capacitor 


—8 2-ohm 


Parts for power supply 
—22,000, |—180,000 ohms, | watt, resistors: 2—0.!- 
uf 400-volt capacitors; 2 (or 3 for 2 KT66's)—I0 wf 


600 volts, electrolytic; 1—40-uf 450-volt, 3—50-yf 
250-volt electrolytics; t (or 2)—SU4-G, |—OB2: 2— 
octal sockets: |—7-pin miniature socket. |—3-ampere 
fuse and holder; |—selenium rectifier, 30 ma: 2— 
20-henry filter chokes, 900 ohms (Stancor CISI5 or 
equivalent); !—filament transformer, 6.3 volts at 
1.2 amperes (Stancor P-4134 or equivalent) — 


choke (CH2), I5 henries, 55 ma, 420 ohms (Chicago 
RC-1555 or equivalent) 

For 2 KT66's: 

i—power transformer, 800 volts ct at 200 ma, 5 volts 
at 4 amps, 6.3 volts ct at 5.5 amps (Chicago PV-200 
or equivalent); |—choke (CHI), 8 henries, 200 ma, 
25 ohms (Chicago R-7200 or equivalent) 
4 KT66's 

i—power transformer, 1,100 volts ct at 
volts at 6 amperes, 6.3 volts ct at 5 amps, 6.3 volts 
ct at | amp (Chicago PCR-300 or equivalent); |— 
choke (CHI), 8 henries, 300 ma, 60 ohms (Chicago 
RC-8300 or equivalent) 


For 
300 ma, 5 
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When adjusting 
as loud as you 


about the same volume. 
by ear keep the volume 
can stand without endangering the 
speakers, to make the adjustment at 
a point where your ear is fairly flat; 
if you adjust at low volume levels, you 


will underdamp. The damping control 
should not be used to obtain a bass 
boost; it should be used merely to flat- 


ten out the speaker peak and to damp 
speaker hangover. The critically damped 
point is vot the point of maximum bass 
If the constants in the feed- 


rigidly, adjust- 


response. 


back loop are adhered to 


ment of damping will have only the 
slightest effect on distortion (raising 
it from 0.3 to perhaps 0.35°) at the 
most). It is possible for the damping 


oscillation 
extreme with 
speakers. This can be verified by watch- 
ing the inside of the KT66’s through 
the top of the envelope; oscillation will 
produce periodic ionization. It may also 
cause the speaker cone to move slowly, 


control to produce sub oni 
the other 


at one or some 


and can be measured by meters with 
good response below 20 cycles 

If you have an IM meter, the final 
touching up can be done with extreme 
accuracy. Take an IM reading at a 
level of about 10 watts. Leave the IM 
meter on and adjust OVERALL BALANCE 
for minimum IM. If you like, you can 
increase the level to under max- 
imum output and readjust the driver 
bias control slightly for lowest IM. 
When adjusting be careful to obtain 
minimum IM without reducing output 
more than a fraction of a watt. The 
OUTPUT BALANCE can be used as a 
vernier for OVERALL BALANCE. It is 
possible that using it this way you 
may sacrifice a watt or so of maximum 
output, but you can obtain a more 
complete balance at lower outputs. 

There will be some tendency for the 
adjustments to drift until the tubes 
are aged. In the early period OVERALL 
BALANCE can be reset about once a 


TRANSISTORIZED E 
remember 


LD-TIME readers may 
a construction article on 


“The 
Executive” radio—clock desk set. That 
set, which included a clock radio almost 
i foot long, 8 inches high and about as 
deep, remained on Hugo Gernsback’s 
desk for some years. It has now been 


which occupies a 


replaced by this set, 





month by the null-output method. Af 
tubes are aged, the adjustment " 
hold good for long per 
Listenability 

An amplifier suct tl 
expected to produce good listeni1 ind 
the expectation is realize The \ 
power is reflected in unusual cleanne 
in peaks. The definition is except 
and actually is limited almost 
by the speaker systen he most 1 
able difference from } 
fiers is the remarkable ability 
low frequencies. Given a _ pre 


with sufficient stability, the 

can be brought up by bass bo 
provide startlingly re re 
tion of high-level ba especia 
drums and tympan With a 

bass boost and peaker cal 
taking and dishing it out, it 

to bring these instr t 
concert-hall level wit! " the | 
shaking awesomen¢e Simila) } 
crash of cymbals can be rey 
cleanly, assuming they are ré¢ i 
with anything like proper dy 
balance. There is never any sense 
strain. I have applied as much as &0 
db of boost at 20 

ing equalizer boost) and the ar 
takes the bass peak r t le ar 


no tendency to break 


At 


however, the 


Golde 


recor¢ 


the most complete definitior 


highe 


ordi 


n Ea 
i rev 


I co 


justified 


it 1es 
finest 
who, 


of 


are 
Spe 


like 


per fection, 


newer a 


nary home tening 
improvement '¢ 


r is so slicht that « 


st would | ibly 
Moreover, the fu ca 
realized only witl 
iker systen 
myself, ct 
whett 


eY ) not t } 


any practical worth wher iught 


Laboratory 


Golden Ear may 


far beyond the added money ar time 
expended. : 


XECUTIVE DESK SET 


fraction of the space and ha tylir 
far more in keeping with the trar t 
age. The portable radio i ted to tl 
desk-set base. There is a hint here for 
the office-supply manufacturer or even 
the technician with the right I f 
clientele—more than one busine mar 
might like a similar desk set 
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easy 


preamp 
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Tran 1 tori> Cd unit features 


/ ' - 
10% (/3i BHU UEMG 








in be oft and veet t K¢ 
Lo Fi” or “Mid | ! 
esponst moot i plea t 
Dalanced at low eve OL course tne 
reproduct n must e I er 
bu } umble, | pops, t 
othe: nha nic onrhythmi 
tention ttracti , : 
which the listens ‘ 11 
ca is } ens 
One the mp ' ’ ~ 4 
Nain of ! n co ent tne am] 
i r) | yt h often ‘ ‘ the niting 
factor +h, ‘oat : eS 
} } f pegrg ( f ) 
phon It Ta? a Dalance on 
erne the preamp lalize ost 
ilwa tr e conti B < nt 
oo the preamp vortny i re ew 
( a I ew I pone! i 1 
able toda vhich promise to make pe 
tol ing provement po Die I I 
Isto) ilone offer freed from cer ! 
hum sources and 1 rophonics common 
to tube al peaking, tra! te 
e more than tube 
Bu enough about trar to) 
i ti ol aé hi-f pream}] wi ! 
feature low distortion, low hum an 
ow rolse plus the adavntag« ot con- 
tinuously variable tone control With 
a bass boost ranging from flat to 20 
db up and a treble-control range of 10 


more o1 


down, 
can be balanced as well fon 


db up to 10 
higt 
low-level 
for high-level 
Take the o 
for example. Here a 2N109 is used ina 
circuit which is anal 

ogous to a grounded-cathode tube hook 
up. The signal from the preceding stage 
is fed to the base; there is collector load 


and I 
relaxation music as they can 
exhilaration sound 

itput stage (see diagram), 


common-emitte! 
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<< 
~ 
ff 
ft 
' 
\ 
ae 
F at ‘ 
% 
UCTY 
Gia HO 
} pply 
ear 
resistor R21; an emitte tor R:z f 
and a base-bias network 18 R { | 
The emitter resistor provides a d ( 
prec ot degeneratior i ! 
distortion and—of equa t é 
tabilizes against the effe t 
perature chang It a } t 
circult accept i range I 
vith considera different " 
tics. However, at tl tag 
art (o1 clence) some trar t 
till require individual circuit adjust t 
ents and tm can be done 
creasing or decreasing tl Vi 
either or both of the ‘ 
Dias network The bia 1 istment 
for obtaining a voltage t tl ( ! 
which 1 about 40 to 50 I U ( , 
lector supply voltage. Thus the { 
voltage should be about 6 t 
15-volt collector supply. Tl | I 
applies to the first and secon 
(both of which use 2N109’s) tl n t 
only one 2N109 out of a dozen tested 
required a change in the bia ! 
The first stage will be recognized as r ) 
either a common-emitter 01 ! n t ” 
base circuit. Actually, it is eith a ‘ 
desired—the switch not onl ‘ ts t ! 
nput but applies it to either the base t 
or the emitter. The selector switch ha t a velk 
two other functions: it connects or dis t t t t a 
connects the components which convert t t 
a constant-velocity to a constant-ampli- M For 
tude characteristic (R6 and C13); it é I be 
inserts series load resistors (R23 and f I 
R24) where needed to match the inp it ne n 
impedance to a particular source. Ci ( of 
( inused 


Sound-source positions BEES e ke aqartnan 
The MIKF 

impedance microphone to the emitter of vith a hig! nsformer cat 

the transistor il ircuit be nne¢ idio po 

The output of 

tenuated by R6, 


position connects a low- 
a common-base < 
the transistor is at- (series re 
R25 and C12, but in reduced to about } } or so fo 
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TRANSISTORS 
2NI09 (3) 





c3 
= 





TREBLE 250K 


Ril 
































MIKE 12-200n RADIC 


Schematic diagram of 


mum gain to be ¢ 
Resistors Rl, R30, R26 

laintain capacit 

r levels Oo tnat 

hing plops S! 
tching plop when g 
sitior it wi | 

2 


oO 
nm 
x 
oO 
— 
D 
oO 





the 


Underchassis of 


Parts for hi-fi preamp 


~ R3. R13. R20. R26 R27. RZ 
20,000 ohms 

R2, RIO—15,000 ohms 

R4 Rb, RI4 R2 33,000 ohm 

RS, R22—560 ohms 





high-fidelity 


preamp; 


R7—100,000-ohm pot near taper 


R8—12,000 ohms 
RI—8, 200 ohms 


Ri !—250,000-ohm pot, log taper 
R12, RIB—27,000 ohms 
R1S—1!,800 ohms 
R!16—50,000-ohm pot, log taper 
R17—10,000-ohm pot, log taper 


R!19—100,000 ohms 
R23—220,000 ohms 
R24, R25—5,600 ohms 
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TAPE /PHONO PHONO (Hi-Z 


preamp 


oped) a i , 
R27 sin tuner. Cor 
charged at necting an 
will be no tween the < 
there be t tr tune 
g to RADIO Looking 
e due to a tl first 


c4 


tie strips make for 


R28—3,300 ohms 

R29—2,700 ohms 

All resistors '/2 wott unless other 
wise nofed 


Ci, C2, Cb, C8, C9, Cl0, 
C12—25 uf, 25 volts 
C3—.002 pf 
C4, C5—.0! pf 
C7, Ci3—.05 pf 
Cli—.005 uf 
Ci4—500 uf, 25 voits 
CiS—1!,000 pf, 15 voits 
Where capacitor voltages are 
not shown, use any paper units 


of 200 volts or more 
Vi, ¥2, V3—2N109 transistors 


unit uses three 2N109 transistors. 


n Vv & et ir? in the 
tion car ade by con- 
820 000-0} tol he- 
apacitor and ¢ ind, eithe 
Or the p i | 
now it t t circuit 
stage the treble control 





CUBE TAP 


extremely neat circuitry. 


SI—3-pole 4-posit 
type switch (Ma 
or equ 

S2—spst switch on RI6 

Jt, J2, J3, J4, JS acks or 
connectors 


n shorting 
ory 3134J 


valent 


Ti—vertica blocking oscillator 
transformer, about 1.4:2: pri 
mary resistance 208 ohms. sec- 
ondary 1,060 ohms (RCA 209TI 
or equivalent 

Di—selenium rectifier, 20 ma 

Chassis—about I', x MW « § 
inches with bottom plate 

Miscellaneous tie strips —4 8 


point, 3 2-point; 4 knobs; line 


cord; receptacle 





stands out as a very sim} but effect 
circuit. Highs are picked off tl 
lector by C3 and ad te I I 
R7. At the other end f R ! i! 
bypassed to ground by C4. R& RY 
are simply isolat 
prevent objectional 
tior 
The second stage ul " 
In the position wher 
out, C5 is also st 
there is negative f« | ta 
quencies betwee 
hase, by way of ¢ 
capacitor) and R10. B 
rotated clockwis¢ 
bac is removed for 
Cle Vn ch cannot t t ] ( 
ind a ba boost r¢ t | 
with R1l as a cor 
In its maximum-re 
ncreas¢ the effect 
R19 feedback 
gain .of the i! 
Da not tre wer 
I on with Rif 
fair degre of se 
nang In tne 
Kina , the p \ 
eeking, a lital 
wa ocated i i 
blocking oscillator t 
ivailable at low ri 
ard it pro 
‘ n rat To! 
a 
Preamp construction 
rh entire pre 
y fy he nck cna 
pla The powe1 
tr ir apron { 
the i embly N 
pickup. This leav 
ice Insid te 
ipacitol and i 
nt Oo fou 
trip 
Electrical 
il connectio 
gyressivel from t! 
nput tage t t r 
i por to cha 
enter the ca t 
the cna voir t 
A point of nove 
receptacle to t 
hi tn sten i 
the preamp powel! 
to turn the entir I 
Tests on the m 
gratifying result I) 
measure at 0.25 
output was over 
audible at normal 
(hiss) produced by 
There was plenty of th a 
quate reserve for al 
listed. 
Consideration wa 
for compensation (turr 
off) to match the several re ling 
characteristics. This com) ation wa 
abandoned, however, when experienced 
ears failed to recognize an improve 
ment over results obtained by adjust 





control 


END 


ment of the bass and treble 


for most pleasing reproduction 





RADIO-ELECTRONICS 














AUDIO—HIGH FIDELITY 


FOR G:3-35 33 Bey ee ONLY 


HE Shure WC10 ce 
intended as a ur 
nent for variou 
! even maprne 
ike no extrav: 
highly 1 
t T ! int 


vl 
( ind it 10.000 
Re nse 1 
hat 
i 
T} t t ? 
ryratiftying 
esponse . 
\ and U at 
ind eramic cart 
h } he ( itoa 
nse Indeed the 
é ent re ponse € 
100,000-ohm inpu 
| 1} 
l t t-¢] ait ne 
() \ muet é 
har t looks t 
vct. the 
! 





Fig. 1—Response of 








tridge with Dubbings 
curve 
rding Because 
t I ] SU) ‘ 
i eaner or 
il magnet cart igre 
nse t ause most poy 
n I overcut na 
ve SUUU CyEle n ! 
{ il \ rtl while ni n 
The ( irtridge | I rei 
at 78 rpm or 
vhich it reproduce 
itch and river a 
i boost surprisingly 
ility. It can also be fed 





Shure WC10 


rhe 


19 


SEPT 


EMBER 





ivan 


Shure 


ceramic 


56 





ain 
eel 
t} re 
t it * 
m tha 
Most « 
req ? 
{ the 
t ny 
roo 
4 
} } 


WC10 


101 


RIAA 


S/ 


ir 


f the 7 
te 
re 
of fla te? 
‘ er 
‘ | tort ' 
yn 
4 il \ t 
lac re ra 
Vithn ve WwW 
le 1d1icioUu 
good tonal 
into the low 


cartridge 








ure WCTO ceramte car 
x . 
Flac Mtiratwt 
13 \I rN I ()]R 
resistance I t ot ) 
nd work eptably 
neti equa r tn I 
Do ibility f erloadir } 
iin preamy Distort 


pile moO ¢ t 
to tt rine { I 
f today magnet 
that most eople w 
te it fron me of the | 
higher output Wr 
hum and \ rice ! 


which 








n the high-fidelity fie 
Elac Miratwin cartridge 
The Miratwin, the 
ime mechanical inger t ! I I e response 
duced the Miracord cha ( 
ilong with first-class perf nce 
eral innovatio1 
Performancewise the M I é hatt 
with the finest available ) ne 
Under optin CO! ! P 
lelivered ns¢ ) I 
vithin 2 db t 1000 : 
t + it Ss rpn ( } 
reamp, very low-cay ! 
hort three-wire cable) | r 
equa Vitn a 
' it. thi a all 
elivered the respor I { 
It notal ndifferer 
! ive al icit De i , 
esistance nerea tal € 
rodauces i ker ro t} } } 
nd, but the ipacitance |! ery 
high to prod e a pea ul ner 
C2 broad and resul r p 
eterioration of audible ; 
} +h 
The response to tne ‘ ent 
(Fig >) on the Folkway é P 
very eo The list } 
08 
— y tine 
> T eT eT 
08 
i. or we +} 
x UP PTIMUM , 
4 ‘ 
tr Y 








+ uu 
08 Fe TT OPN mt 
F f 
RESPONSE Ih * REAMP wil ¥ ‘ ) 
b nhhin 
Fig. 2—Miratwin cartridge response 








AUDIO—HIGH FIDELITY 








































































\ 
\ tate 
A commercial killer that works! 3 
tii 
3y EDWARD E. PREDMORE i 
& Device is built in 
old radio cabinet 
v4b 
RADIO 
wea jase | dros | lowe bee | amt famines [2 
Sat BF. q 
Fig. 1—Block diagram shows sequence of circuits in speech—music discriminator—unit is highly selective. 
N electronic device to discriminate speech and music was discovered, if he rejects pulses whose pe 
between speech and music happens to read these line selected voltage and ps the | 
(Fig. 1) was described in the The block diagram showr the same __—ilarger pulses. The tat how I 
August, 1955, issue of RADIO- as the original circuit, made by the formance of the de é I 
ELECTRONICS. Unfortunately, the unit Vocatrol Corp., Cambridge, Mass. The threshold control setting Ising 
fell considerably short of my expecta- circuit (Fig. 2) is the revised one. ture tubes. The output flippe 
tions. After spending considerable time I used Music Appreciation Record the voltage across integratins 
on the circuit, as explained in my let- MRI8A Analysis of Beethoven's Fifth tor Cl passes 2 & 
ter of January, 1956 (Correspondence, Symphony as a convenient controlled Thus, using maximum pr ble 
page 16), I was able to obtain excel- repetitive source of alternate speech old and full sensitivity gives the 
lent results. and music. It gives an excellent speech speech-to-music ratio. For the 10 
The device can be made to work in’ music ratio as measured by the volt- ohm setting it works but bare 
1 minute by changing tubes V3 and ages across the 2-uf integrating capaci- 15,000 ohms the speect tage 
V4 to type 12AX7. As soon as I did tor Cl. high and takes too long to dis é 
this, it differentiated between a sing- voice ceases, thus losing t n 
ing commercial and Jimmy Durante 10K and Voltage on Cl the following music. Reducing the 
“singing” a song. It let 100°, of threshold Sensitivity) speech music (max.) sitivity corrects this but raisir 
Durante through and rejected 80°, of 30K Salata Sto —8 10 threshold to 30,000 ohms dos ke 
the singing commercial. I believe these . and gives a greater margin fi 
are the tubes for which the gadget 15K reduced 5to —8 1.3 This margin is greatly desired 
was originally designed, as the 10,000- : 3 speakers who do not talk « | 
ohm threshold resistor is then the opti- ISK ebm 12 min. 1.9 for singers. The performance 
mum value if operated as a _ fixed 10K reduced Sto - 8 2.4 15,000 ohms corresponds to that f 
resistor. about 12,000 ohms using the ght 
I now wish to apologize to Genius Adding the .001-uf ipacitor from lower-gain 6SL7 tube 
R. C. Jones, who invented this, for the the cathode of V2-a to ground improves Unfortunately, altl gy | the 
doubts concerning him expessed in my the speech—music ratio about 10°,. This changes improve the rat 














further 
























































letter in the January, 1956, issue. It ratio is improved by having developed between speech and n 
would be very interesting to have Mr. the threshold resistor a variable they do not improve the gadget’ 
Jones tell how the difference between control, as shown. The threshold bias very much, for it still has some 
ISAK? V2\2AXT ris mt __.. 
Hae an OAamMAAMIED azn 4, OUTPUT BIA 
le a Cs Came ae 
~~ 3 Lanny le) > + NS ae 
: < 
- > 330K > 47K 
man mes : 3 3 > 
. 4 
S27 cS 
> 
—200V 
—— 
Ss + 200V 
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Fig. 2—Schematic diagram of the speech—music discriminator. 
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Device is automatic and contains threshold control. 


cs 
















hl 


le distinguishing 
“pop” singers and a singing 
cial. Also, I ran across one cornet solo 
which the gadget insisted was speech, 
to put it more correctly, the en- 
velope of this music contained a 10- 
cycle component large enough to acti- 
vate the gadget. 


between girl 


commer- 


some 


Circuit description 

The theory of operation given in the 
August, 1955, correct and 
complete. I'll go through the discrimi- 
nator, making operational and adjust- 


ment 


issue seems 


comments. 


The input should have peaks _ be- 
tween 1 and 3 volts. This is what the 
detector of my Craftsman RC10 tuner 
puts out on both AM and FM, so this 


Is convenient. 

Input stage VI is a bandpass ampli- 
fier, rolling off at 300 and 1,500 cycles. 
V2-a is a simple detector or half-wave 
rectifier giving the positive half 
the audio-frequency voltage. 


en- 
velope of 


V3-a, the logarithmic amplifier, can 
be explained as follows (with the help 


if Vocatrol Corp ): Consider just the 
vrid and cathode as a diode. A positive 
ilse from the detector V2-a causes the 
vrid to draw current The _ positive 
ilse is then divided between the series 


grid resistors and the dynamic grid re- 
of the tube, the resultant 
being approximately propor- 
to the log of the applied positi 
ltage. This is amplified by V3-a as a 
It certainly 
point, the grid 
everal hundred to one. 
of V3-a is a 
‘yr rolling off at 8 cycles 


pa 


sistance gria 
vi | ave 
, 


onal ve 


needs a4 


amplifying 
for attenuates 
he peaks 
" low 
The 
} 


above 


circuit 


Ses 





to the next stage 


veles as do the following coupling 

it The 0.1-uf coupling capacitor 

I he plate circuit of V3-a differenti 
each word pulse, giving a_ short 
negative pulse for the start and a short 
tive pulse for the end of the word 
This capacitor seems a bit large 


thi »b but I have not been able to 
show that a smaller one (.03 or .05 uf) 
r} any better; le works worse 
V2-b is another rectifier used to select 
onl pulses due to the stopping of 
ech syllables. Positive pulses ap 
to the plate of V2-b cause the 
to draw current and thus pa 


hese positive pulses. The negative 


simply cut the tube off furthe 
! ire lost completely. The threshold 
esistors—the 10,000-ohm resistor and 
t 20,000-ohm pot—act as a voltage 
divider along with the l-megohm fixed 
resistor to apply a positive bias on the 
cathode of V2-b. The positive pulse 
must rise above this bias (plus con- 
tact potential) before it causes the 
tube to conduct and thus pass the pulse. 
In this way the bias cuts off the base 
of a large pulse and eliminates small 
positive pulses. 
Speech generates large pulses and 


noise and music generate small pulses. 
I tind that for orchestral music I keep 
the threshold at 25,000 ohms and sensi- 

at maximum. This 


tivity works 


prac- 
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Unit is built on a radio chassis 
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using 


Sen” 


a 


components auti! 


Underchassis layout of discriminator 


tically perfectly but some popula) 
emale vocalist will flip it at this value 
(and some announcers who slur their 
speech will not). Announcers connect 


ed with classical 


music seem to talk 


crisply, and on a classical music pri 
gram the speech—music discriminato 
can be set and forgotten. On a popular 
music program the controls require ad- 
ustment to match the music and the 


announcer. 

V4-a is a simple amplifier which in- 
verts the pulse. This negative pulse 
applied to diode-connected V3-b causes 
it to draw 
tive 


current, 
voltage 
capacitor. 


proaucing a 
on the 2-xf integrating 
This voltage builds up 
sharply with each pulse as it is charged 
through the relatively 
path of V3-b and V4-a. 
slowly between 
discharge 


nega- 


low 
It « 


as it ci 


Impedance 
lischarges 
pulses 
through the two ! 
resistors in series, and takes & seconds 
to lose 63° 
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of any voltage left on it 
voltage 1 


is direct-connected to 
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had on hand. 
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rece iver 


+> ) ne al B 
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connec- 
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As the right ide cuts off, it plate 
voltage rise ind this rise partially 
passes thr« h the 1l-megohm resisto1 
to help the left e conduct The cut 
rent of the ef fe conducting passes 
throu the on cathoc resistor 
and the \ t i ene ited tends to cut 
off the right le rt vor} n re 


passes 2.8 n¢ \ 1 zere 
The out l ! 1 er t 
t} afte ¢ P rou} ‘ me 
ohm isolatir é (Fig ). It 
enougn t t Tt AX7 I ne id 
if it ha a gor l resisto 
For a 12Al { resistol 
+ hy ¢ } 
My hi-f iv ha omme} 
i; é + + ,y + +} ‘ ta 
+ y } i ' 2( } n 5 k t 
fore and afte he ercial and tl 
operate i e relay (Fig. 4) 
ac tne 1! t \\ ! n type 
im} ( ad ‘ ec and 


5K. RELAY ON AMPI 





= y-205V 


Relay control stage diagram. 








ide i I t t could be ised 
\ I eltne € el I tne! 
ide i tage perate tl relay 
\ ¢ 1 nortil relay educes 
the r ‘ f ff t ero 
\ t \ eect liscrim!) 
— , from. the 
I ne than 
' : 

} I he y 1 } f of 
¢ : . ' nt than the 
cont all \ t ot line to 
the rela iched while 
n nit tiy } innot get 
more tl t i hock current 
whict V Y 

The powe (Fig. 5) was a 
Dit of a! nce, althne h with a vari 
able tnre ntre inything reason- 
ibly near +200 volt \ do How- 
ever, eitne! ne Ve Ipply hould be 

6X4 
—._ o + o— 
< KO STSV w 

a { a+ +iCrb 2 

vac < . = 10 $n 
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Discriminator power supply. 





LOW mpedance o Uf \ t ( do not voltave ac lead iw 
vary with the load or the load should duce 60-cycle pick 
be made constant i ne ittel done pedance points. 
when adding the relay nt tage 


1 *s aan te a pte ig vith The cabinetry 





parts on hand Some me ago | 
would be better as it w ‘ t the aisca n table 
dropping resistors to be re ed to the trash can. Its we 
few ohms needed to limit the iK re condition and it * 
tifier current and we educe the ist about holds tl 
powe ipply impedances Ca tor The tv ts u 
C2 and C3 must be C] nd \ conti 
ind the egative le fror i tout 
ground I ran the 6X4 eat n the piece of metal f1 
-volt winding as n f ! va lered ¢ y to the 
loaded to capacity ! ‘ not mounte n the 
take much heat t Db t t to). The 6X4 i f 
th thing usé¢ for B (it } h the hole 
relay tube and bleeder) \ ‘ cabinet f me} 
voltage is fairly cor L de n for d It back« 

6 volts on the heate And thinkins paper and mak 

of heaters, note the volt the of-the-ordinary | 
12AU7 in the vtvi tt nt (Fis buving one) 

6). This was ad ‘ it 

given in ae Ri tul ‘ a Parts for discriminator 
Ist 10 volt o! he I 


(with power supply) 


The manual use a cul te! Resistors 
> Onn 
7,00 y 





4 00 
. ? 47 0) Q 
Adjustments r Bashir © 
3 
\ i vtvm 1 il ‘ ry tiomete =" . : 
meas . ross 1 ) ne id 
measure ac? C1 (Fis I include Capacitors 
the adapter made for my 1T tt 650 002 5 0 
Y : 210 uf. 280 volts. elect 
mete! ou can see the a ‘ with 
Miscellaneous i—6AU6 
a scope on the cathode f but it 2AU7 4 tube 
is the resultant inte t tage sockets power trans! 
. ; > Pr ximately 8 x 5 x 
across Cl that is of | e interest 
The cathode resisto. | 6) wa Parts for relay control stage 
chosen so the 5,.000-ohn t " only 54 000 h 
- . P watt 82 Y * 
a Tew ohms 1n sert thn the meter. apacit 
The circuit shown gives 0. 2 and 72 relay, 1.5 ma, 5,000 ohm 
‘ a ; . err nectors 
volts for full-scale deflection, the 0.6 2 
being direct connection to the grid with 


Parts for vtvm adaptor (Fig. 6) 


the 3.3-megohm r¢ t nnected, 2 2 0 








The other two are th: tl -2-me¢ pase Pee. ae oA 

ohm isolating resist to the top and \—40-srare meter 

bottom of the 3.3 e¢ ! re 

spectively. If you use a timeter for I have eniove 

this, before dise é f I the eriminator for the 

circuit, switel t fT im} Dal ilar wher 

scale. And when settir vitel \ n the throes 

it on this scale the ist 1 r rh l i Fest il’? me 

o much easier thar ntening it ider te be m | 

a horrible bend in the t nter inothey tation 
Building this device a rea ea many commercia 

ire for thers is not t I rit il hichls obiectior 

about any of the « t ind it perfectly and ¢ ¢ 
es only standard part here is not hours of mu 





a single tuned circu 
cept the relay, an 

more than 
circuit elements Place 
of leads is almo 
tant as V1 is a midrar 


highs and low 


adeq 


t 





the circuit are ag 


cycles. The only construct $ 

to keep the 2- and 10-megol 

close to the grid termina ir ] 
Fig. 6—Vtvm adapt o 
er for 60-xsamp meter — 

















































HEATHKIT ETCHED CIRCUIT, PUSH-PULL 


5” Oscilloscope Kit 


The previous Heathk OSCIILE I M ) )) which 


was. already a me emarkat : has been im- 
proved even further with tl of the Heathkit 
Model O-11. It incorporate 2 features 
of the preceding model t t nearity 


better sync stability, especially w frequenci and 
much-improved over-all stabilit OI ncluding 
le vertical bounce with char It mprove 
ments in the Model O-11 circuit . more ideally 
suited for color TV ng, ar I | observations 
in the electronic laboratory \ ponse extends 
from 2 CPS to 5 MC without t ng. Response 
only down |! DB at 3.58 M¢ be circuit 
features a SUP1 cathode-ray tut I t Tunctions 
MODEL O-11 ec — 20 CPS to bett ke in five steps 
odern etched circuit boards emp i in the oscillo- 
mee bras cope circuit cut assembly time half, permit a 
level of circuit stability nev t hieved in an 
oscilloscope of this type ind nst errors in 
assembly. Both vertical and horiz« output amplifiers 
are push-pull. Built peak-to-; g source — 
Step-attenuated input — plastic molded capacitors and top- 
quality parts throughout — pre-f¢ 1 ar bled wiring 
harness — and numerous other xtra” features. A pro- 
fessional instrument for the serv hop or laboratory 
Compare its specifications with th¢ f scopes selling in 


much higher price brackets. You 
@eeeeseeooao ooo eee eeeee2e02e20e20280280208080 


4 FEWER DOLLARS BRING MORE REAL 
QUALITY. 
* Factory-to you sales elin ate ext 
@ “Build-it-yourself’’ elin ate 
@ Heath purchasing power ts Y nt sts 


q@ PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION 


@ You deal directly with the 1 
@ We are interested 


you bef 


 Hentl 


Vie 40) 5) Se - | 5 ee - 1 © ee 





PROVEN DESIGNS MEAN RELIABLE 

PERFORMANCE. 

@ Research and development effort entrated on kits 
only 

@ All kits guaranteed to meet ad t i specifications. 


& F§EVERY KIT BACKED BY WORLD-WIDE 
REPUTATION. 


@ The world's largest manufacture f electronic equip- 
ment in kit form. 
@ Producer of more than a million ¢ tronic kits for the 


home workshop and industry 


K EASY TIME-PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECTION 

Whethe,- apa 
Special 
Y, or 


your Particular 


ham-rad ©, high-fidelis 


interest is jn SErvicin 

experimenting ~~ 
You 
Y¥ & complete 


"Se! UP @ really de! 
from the 


just 
needs, 


Heathkit 
its ¢ : 
© fill your —there Gre 


service shop or lab he 


can equi 
fide| 


h P an entire 
9M station or high- 
Uxe home w 


ty system ° 


by ch 
COsing 
ork 
yourself” more shop, 


than 70 different 
by Heath Just 


ie “do-it- 
glance through 
you will get some ideg 


° 
W-Priced, high-quality elec- 


the kits displayed 


This new and improved oscilloscope retains all the outstanding fe 
preceding model, but provides wider vertical frequency response, extended sweep- 
A new tube complement and improve- 


generator coverage, and increased stability 


ments in the circuit make these new features possible. Vertical frequency 
at 500 kc 
multivibrator functions reliably from 30 to 200,000 CPS, 
the coverage provided by the previous model. Deflection amplifiers 

circuits are employed in critical parts of the 
The scope features external or internal sweep 
one volt peak-to-peak reference voltage, 3-position step-attenuated input, 
and many other “extras” not expected at this price level. A 


is essentially flat to over 1 mc, and down only 1% DB 


generator 


modern etched 


tube 


and 


cathode-ray is used 


spot-shape control 


calibrated grid screen is also provided for the face of the CRT, 
precise observation of wave shapes displayed. The new Model OM-2 is designed 





Vow HEATHKIT ETCHED CIRCUIT 
5” Oscilloscope Kit 


and new model with improved performar 


specifications. 


r} 


* Full 5” scope for service work at a remarkably 


price. 


* Altractively styled front panel in charcoal gra 


sharp white lettering, 


to build from step-by-step instructions and 
pictorials. Not necessary to read schemati 


itures of the 


response 

The sweep 
almost twice 
re push-pull, 
design. A SBP1 
and sync, 
adjustable 





allowing more 


MODEL OM-2 


for general application wherever a reliable instrument with good response charac- 


teristics may be required. Complete step-by-step instructions and large pictorial 


diagrams assure Casy assembly. 


. Shpg. Wt 
21 Lb 
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HEATHKIT LOW CAPACITY PROBE KIT 


Oscilloscope investigation of high frequency, high im- 


pedance, or broad bandwidth circuits encountered in 
television requires the use of a low-capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 


Heathkit low-capacity probe may be used 


tortion. The 

with your oscilloscope to eliminate 

these effects. It fea Sa ariable c ip No. 342 
acitor, to fe correct instrument $350 
Impeda it Also e itio ol . 
attenuation be varied Shpg. Wt. 1 Lb. 


HEATHKIT SCOPE DEMODULATOR PROBE KIT 


HEATHKIT ELECTRONIC SWITCH KIT 
This handy device a 


lows Simultaneous oscilloscope ot 


two sig by producing both signals, alternately, at 

features electronic switching circuit, with no 

Four swit g rates are selected by a panel switch. Pr 

gain put signals, and has a frequency response ol DB 

0 to 100 kc. Syne output provided to control and 

Stabilize scope sweep. Will function at signal levels MODEL S 
low as ( volt his modern device finds many ap 

plicat tl laboratory and Service shop. It $2195 
em] 0 re new circuit, and yet is priced ° 

low predecessor. h wt. 8 Lt 


HEATHKIT VOLTAGE CALIBRATOR KIT 








Extend th 5 s of your oscilloscope by employing This entirely new voltage calibrator produces near-y 
this probe. Makes it possible to observe modulation of wave Signals of known ere Precision | atten 
" assur rate Output amplitude, and multivibrator cir ‘ 
RF or IF irriers found in TV and radio receivers. ; a F F fons 
tees good irp Square waves, aS distinguished fro 

Funct ke an AM detector to pass only modu- waves. O it frequency is approximately 1000 CPS. Fix 
lation of signal, and not the signal itself. Among other Selected t inel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, a 
uses. it w ful in alignment peak-to-peak. Allows measurement of unknown 

; Signal amplitudes by comparing to known peak-to a 
work, as a signal tracer, and for deter- NO. 337-C peak output of VC-3 on an oscilloscope. Will also 


mining relative gain. Applied voltage 50 double as 
limits are 30 volts (RMS) and 500 $3 e —— 
° Sni cl 
volts DC. It uses an etched circuit Shpg. we. 1 Lb. valuable 
board to simplify assembly. shops. 


i Square wave generator at 1000 cycles for 

g gain, frequency response, or phase 

‘ risticSs of audio amplifiers. Equally 
n the laboratory or in radio and TV service 
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ATHKIT ETCHED CIRCUIT . 





The fact t 
VITVM sa 
] ry « 
I ’ 
! 
( 
¥| 
A¢ 
I of 
7 A ( ) 
oO 
: ‘ x . ‘ . 
( ( ter ) 
3 Easy to build — a pleasure to use ’ 
K \OK ohr \ DB 


* 1% precision resistors employed for high accuracy 


* Etched circuit board cuts assembly time in half, th thro 
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HEATHKIT Etched Circuit HEATHKIT 20,000 OHMS/VOLT VOM KIT 








RF PROBE KIT Sensitivity of this instrument is 20,0 Di M , 
RF probe extends the frequency ranges are 0-1.5, 5, 50, 150; 500, 1500 , ht 
ynse of any Il-megohm V T'VM in the ranges of 0-150 microamper ‘i ) 
so that it will measure RF up to 250 Sper : 
negacycles within 10 Employ multipliers of X1, X100, and X 10,000, 1 nc ) 
printed circuits for increased stability ohms. DB ranges cover from —10 db to ib. H 
and ease of assem- ; . ‘ 
bly. Ideal for ex- No. 309-C plastic carrying handle, this fine inst vid AM-1 
te vice and re) S two-co Sale 2 t ) 
lat apphi- $350 _ its tWO-cC lor scale. It employs a $2950 
cations of your ° features all 1°, precision multiplier R ° 
sath i ‘ 
Heathkit VTVM. Shpg. Wt. 1 Lb therefore, valuable in portable applicatio » A . , 


HEATHKIT SCOPE 
DEMODULATOR PROBE KIT 


This probe functions like an AM de- 
tector to pass only modulation of 
signal and not signal itself. Permits 
observation of modulation from RF 
or IF carriers in TV and radio re- 
ceivers, Extends usefulness of your 
oscilloscope. Volt- 

age limits are 30 V. No. 337-C 
rms,and500V.DC. 

Very valuable in $350 
service or labora- ° 


tory applications. Shpg. Wt. 1 Lb. 





HEATHKIT 30,000 VOLT DC HEATHKIT HANDITESTER KIT 
HIGH VOLTAGE PROBE KIT The Model M-1 mea AC or D 10 
This probe provides a multiplication factor of 100 on the DC ranges of the 1000 1 5000 volt D i 
Heathkit |l-megohm VTYM. Precision multiplier resistor mounted inside Q-100 O 
the two-color plastic probe body. Plenty of insulation and 0-300,000 ) 
for completely safe operation, even at highest TV poten- No. 336 4 
tials. Designed especiaily for TV service work $450 : 
s ve 
Shpg. Wt. 2 Lbs and 
HEATH COMPANY mal a aa 
A Subsidiary of Daystrom, Inc. partment, coat pock $14 50 
‘ r ° 
BENTON HARBOR 20, MICH. quant) aie : . ; 
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HEATHKIT NEW AUDIO VACUUM TUBE 


Voltmeter Kit 


* Brand new circuit for extended frequency response 
and added stability. 


c ONTROLLED QUALITy 


Incoming Parts 


terial coming off 6 
YOu of the finest © 
can buy, Each kit 


* Ten accurate ranges from 0-.01 to 0-300 volts. 
* Modern, functional panel styling. “On-off” switch 
at both extreme ends of range switch. 


Gnd reliable Performance 





This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode-follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 


The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
—52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure- 
ments from a low value of one millivolt to a maximum of 300 volts 





MODEL AV-3 


+99 50 Shoo. Wi 


HEATHKIT AUDIO ANALYZER KIT 


rt nulti-function instrument combines an AC VI VM 


HEATHKIT AUDIO WATTMETER KIT 


This instrument measures audio power directly at 4, 8, 16, or 


) wattmeter, and an intermodulation a 


600 ohms. Load resistors are built in. Covers 0-5 MW, 50 ; aa ae 
MW. 500 MW. 5 W 4 50 W full scale. Provides 5 switch- case, with combined input and output terminals 

‘ ’ vs : yc seo high and low frequency oscillators. The VIVM rang 
selected DB ranges covering from —10 DB to +30 DB. Large 01, .03,.1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). W 


414" 200 microampere meter and precision ranges are .1S MW, 1.5 MW, 15 MW, 150 


multiplier resistors insure accuracy. Frequen- MODEL AW-1 MW, 1.5 W, 15 W, 150 W. IM scales are | — , 
’ MODEL AA 
cy response is + | DB from 10 CPS to 250 kc. $ 50 3%, 10%, 30°, and 100 Provides in- 
Functions from AC power line. Use in the 29 . ternal load resistors of 4, 8, 16, or 600 ohms $59 50 
audio laboratory or in home workshop. Shpg. Wt. 6 Lbs. A valuable instrument for the engineer or ? 
Serious audiophile. Shpg. Wt. 13 Lbs 





68 


HEATHKIT HARMONIC DISTORTION METER KIT 


The HD-1 is equally valuable for the audio engineer or the 
Serious audiophile. Used with a low-distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built-in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
Sistors employed for maximum accuracy. 
Features voltage regulation and other ‘“‘ex- 
tras’. Meter calibrated in volts (RMS), per 
cent distortion, and DB. 


MODEL HD-1 


$49°° 


Shpg. Wt. 13 Lbs. 





HEATHKIT AUDIO OSCILLATOR KIT 


Producing both sine waves and square waves, the M« 
covers a frequency range of 20 to 20,000 CPS in t rang 
An extra feature is thermistor regulation of outt or 
response through the entire frequency range. AF o 

vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only 
two micro-seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high 
fidelity enthusiast. A real dollar value in test 5h 


MODEL AO-] 


$24°° 


equipment. 


RADIO-ELECTRON 





SEPTEMBER, 





HEATHKIT 





* Less than 0.1% distortion — ideal for hi fi work. 


* Large 44%” meter indicates output. 


* Step-type tuning for maximum convenience. 


HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 


The RS-1! contains 36 10% 1-watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues | values are switch-selected for 
use determining desirable resist- 





ance values in 
experimental cir- MODEL RS-1 
cuits. Many 

applications in $550 
radio and TV ° 
service work. Shpg. Wt. 2 Lbs 
HEATHKIT DECADE 
CONDENSER KIT 


Precision, 1% silver-mica capac 
itors are empioyed in the Model 
DC-1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(110,000 mmf) in 100 mmf steps 
Extremely valuable in all types of 


design and de- 
velopment MODEL DC-1 
$1652 
* 


work. Switch- 
es are ceramic 
Shpg. Wt. 3 Lbs. 


water types 


HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 


This kit contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Value 
range from 0.00001 mfd to 0.22 mfd 
All capacitors rated at 400 volts 


higher. Ca- 
acitare ace. wee ce! 
$550 
-_ 


either silver- 
mica, or plastic 
Shpg. Wt. 2 Lbs. 


olded 


HEATHKIT DECADE RESISTANCE KIT 


The Model DR-1 incorporates twenty 1% precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 


provide a total range of | ohm to 99,999 ohms in I- 
ohm steps. Switches are labeled “‘units,” 
dreds,” “thousands,” and “ten thousands.” Use it for 
ohm-meter calibration in bridge circuits as test values 


in multiplier circuits, etc. 


MODEL DR-1 


$1950 


Shpg. Wt. 4 Lbs 


“tens,’’ “*hun- 


HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 


1956 





Audio 
Generator Kit 


This particular audio generat ler” for high 
fidelity applications. It provid k rate 


11io range, 


Bi 
SCicce 


tion of low-distortion signals thr 
rhree rotary selector switct panel allow 
selection of two f multiplier for 





yrporates 





determining audio f 





a step-type output attenuator a variable 
attenuator. Output is indicated « panel 
meter calibrated in volts and in \ tor system 
operates in steps of 10 db, corres] the meter 
calibration. Output ranges are 0 ae 
10 volts rms. A “load f t use 
of a built-in 600 ohm load ¢« f higher 
impedance when requ 1. Outy ncy indi- 
cators accurate to witl I han .1 
of | between 20 cy nd 20,0 re is 10 
cps to 100 kc. New ens ng provide 
th er with an un high d | ng effi 
ciency. Oscillator freque switch 
method means that acx 1. Com- 
p e to units co | for 
critical high f [ pare, 
nd you will apprec pro- 
fessional instrument 


@eeeeoeaea ee eeeeee eee ee2eee 08 


HEATHKIT AUDIO GENERATOR KIT 





HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 
I S| r nply or 

D¢ t Valladie 
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Here 1 RF signal generator for alignment applications in the service shop 
ho ( op. Tho is of these units are in use in service sho} ‘ 
country. Produces RF signals from 160 kc to 110 mc on fundamental 
Also 1 110 me to 220 me on calibrated harmonics. RF ¢ 
xcess of 100,000 ovolts at low impedance. Output is cont 
p-type a ontinuously variable attenuator. Front panel ( Pp 
tion of eit odulated RF output or RF modulated at 40¢ I Id 
( » at approximately 400 cps are 
rm Al C Employs a 12AU7 and a 6¢ I 
ppl 
One « bout the Model SG-8 
re b Our € t one not thoro hl | 
c K. COMF p-by-step 1 tions combir th 
bly. Pre-aligned coils mah 


KIT 


00 ke to 30 


HEATHKIT LABORATO 


RY GENERATOR 
I Sla r RI tor vers tre 


HEATHKIT LINEARITY PATTERN GENERATOR KIT 


I ‘ 
cal if i It 
t,withe 
t Ci 2 
t LP 4 to yr ) 
I sean - ¢ + 
) TV Pa 


pect pep tp 2 
$22) 


Wt. 7 Lbs. 


Shpg 








HEATHKIT 


Signal 
Generator Kit 


sk N req i i 
4 
sk Vl ted o1 me ed RF « 
‘ 
+9 
ZU) h cL é) "¢ 





HEATHKIT 
I 


TV ALIGNMENT GENERATOR KIT 


FM 


AY TUBE 


j 


HEATHKIT CATHODE R 


7 t sfor oT 
) CRT. Emplo 
I prot y La 4 
CRI »d-bad i Lugs 
ri M ne ] 
I case or home service call 
lowgraph” test permits projectior $22°° 
oO creen. Also gives relative chec ° 


Screen coating. 








HEATHKIT 





Attractive counter-style cabinet. 


Wiring-harness simplifies assembly. 


carge 42" meter with two-color 
L 4! t th t lo 
scale. 


‘good-bad” 


x & = 


* Separate tube element switches prevent obsol- 
escence. 


Tube Checker Kit 


This fine pic 
Will i 
lio and TV 
r | nin | 
1 pi 
I imps. Cor 
? ' 1 
Vith mt l 
( irt is bt 
pes Tt 
it filame 7 
( Individu 
( oler: ce 
I iximum acc 4 ( 
ppeara e and f{ 
I Model T¢ 
r. It emp 
ote ) | 
O 
A 2) 


HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 
D 


r¢ tube checker. | t 


I2-pin TV tube $450 


HEATHKIT PORTABLE 
TUBE CHECKER KIT 


This portable tube checker is identical, 
electrically, with the Model TC-2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is MODEL 
detachable, and the hardware is brass 'C-2P 
plated. This rugged unit is ideal for home $34 50 Srvc. we. 
service calls or any portable application. @ 15 tbs. 


HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 


Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 41%4” meter cali- 
brated in mmf and mfd. 





HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 


Alt igh desig 
‘ mM nd 
IV servicing aS we t i 
( i proode, a 
Will trace signals i 
tions of a FM 
er and electron bea t 

dication. Also features built MODEL T-3 
and a noise locater circ "TO & 
setchine Spatiier snbfel outjut’ Fe ey 
to external Set Vt. 9 Lb 








Ranges are 0 to 100 mmf, 1,000 mmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than | mmf. Especially valuable in pro- 
duction line checking, or in quality control. 


MODEL CM-1 
$2959 
Tien 


HEATH COMPANY 
A Subsidiary of Daystrom, inc. 


BSENTON HARBOR 
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HEATHKIT 
Impedance 

es 1 ren — . + 

lopment chan” resin. We Bridge Kit 


t 't Proje 
tivity and not l€cts, 


PIONEER DESIGN . 


New and ae a 





PProaches a 








re eff shite sideline, 
aa cient, more 
ae > relic ’ ; , ae oe 
engineer;,, YOU benefit from th eliable * ecision re tors and ' 
. rogress =] $ cons 
leader jn th. **+ Buying from stant 
plet ec Undisputed 
ely mo 
} Oder 
design ¢ ern equipmer t, with outst * l [ype tubes, no warm-up req 
In feature s. Standing advanced 
- b ft generator and 





The Model IB-2 is a completely self-contained unit. It has a built-in power 





supply, a built-in 1000 cycle generator, and a built-in vacuum tu 
th 


Provision has been made on the panel for connection to an external detector 
ignal generator, or an external power supply. A 100-0-100 micro 


ampere meter on the front panel provides for null indications. M 


resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. 42 of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistanc 3] 
capacitanc 3 inductance 10%; dissipation factor, 20 torage 





Tactor 20 I mploy s a Wheatstone bridge, a Capacity Comp irison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provide IB-2 
maximum convenience in operation. Use the Model IB-2 for d 


Led hegge : a sees s S 50 Shpg. Wt 
values of unmarked components, checking production or design samp ¢ o0 1h 
s 
A real professional instrument. 


S@eeeeoeeeoeoeoeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese 


HEATHKIT “Q’” METER KIT HEATHKIT ISOLATION TRANSFORMER KIT 











The Q Meter permits measurement of inductance from 1 micro- I ‘lates equipment under te fro 
ytol0n henries, “‘W”’ on a scale calibrated up to 250 full It rated at 100 volt-amperes cont selon or 7 
witl Itiplying factors of 1 or 2, and capacitance fr AC-DC sets may be plugged dir IT 
nf to 450 mmf, +3 mmf. Built-in variable oscillator becor g ot Additio IT 
t ponents from 150 kc to 18 mc. Large 414” panel t 1 for iS a buffer betw 
unted eter is features. Very handy for checking peaking t f iver, ¢ i piece o 
oils, ¢ et [ tod nine values of I tur voltag ontrol llowing 
know ler rs, both vari eae fixed MODEL QM-1 tput fro 0 volts to 130 volt m : TI 
Com; lata f il winding purposes, or $4450 P nitors Output voltag aN r $165° 
measure RF re tance. Distributed capacity, ° tan extren OW pric + 
ind Q of coils Shpg. Wt. 14 Lbs ’ f le 





HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT HEATHKIT 6-VOLT VIBRATOR TESTER KIT 








This ¢ let ttery « itor will supply DC out- ( < 
put t r I ¢ 1 12-ve tomobile radio Vit ¢ j 
The out so that operat sItage I ' © hte 
can ber ) t r ver r j I c 
nder R DC or 0O-I¢ VT-1I { d to op 
DC. W ) t range, or of deliv : 
per Iwo 000 cro d outy 4 f De t4 n P | 
aniver ¢ DC output. T f Heathkit Model BE-4 
eonavai , Ea, deen CMA MODEL BE-4 : tor. TI ‘ ‘ ot M Fl VT.1 
or out t Mak t po ble to test $3]5° t VI ais vibrator test chart for popu- $]450 
automod : tt rk bench. I rator types. A real time saver! ° 
Will also do tter irger Shpg. Wt. 17 Lbs. ¢ 


RADIO-ELECTRON 











HEATHKIT DX-100 PHONE AND CW "114.4 Wn Gm itter Kit 






$189°° or CW vi RF pu 


Shippe 


erwise specified 


4 motor freight unless 


1p) Sane le) 
Shpg. Wt. a - -_ ot required 


107 Lbs. 


Phone or CW on 160, 80, 40, 20, 15, 11 and 10 pe nde: saat 
meters. \ i 


* 
* Built-in VFO, modulator, and power supplies. 
* 


High quality components used throughout for re- 
liable performance. 


%& Features 5-point TV1 suppression. 
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HEATHKIT COMMUNICATIONS TYPE HEATHKIT VFO KIT 
ALL BAND RECEIVER KIT 
This receiver covers 550 kc to 30 mc in four bands, and is ideat Y BO vVrU 


for the short-wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply—electrical 
bandspread—antenna trimmer-—separate RF and AF gain 


controls—noise limiter—headphone jacks MODEL AR-3 250 \V rT VF-1 
and automatic gain control. Has built-in $3075 HSA. | 

VFO for CW reception. e $19 50 
CABINET: Fabric covered cabinet with alumi- ‘auenteee 

num panel as shown. Part 91-15A. Shipping (Less Cabinet) 

weight 5 Lbs. $4.954 Shpg. Wt. 12 Lbs. : 





EASY ON THE BUDGET! HEATHKIT CW TRANSMITTER KIT 
You can buy Heathkits on an easy time-payment plan H 
that provides a full year to pay. Write for complete the CW De 


details and special order blank. 


HEATH COMPANY 


A Subsidiary of Daystrom, Inc. ast po aps ag $29 50 
BENTON HARBOR 20, MICH. | coaxial output. Uses 6A‘ fr 
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The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
Pi network output coupling provided for matching various antenna im- 
A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
Provision for switch 


switch 


pedances 


of drive on all bands. 12BY7 oscillator and 12AU7 modulator 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked “off—CW-—stand-by—phone”, “final tuning”, “antenna 
coupling”, “drive level control”, and “band change switch”. Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 


successful assembly. 








HEATHKIT PHONE AND CW 
Transmitter Kit 


* 6146 final amplifier for full 65-watt plate p. 


input. 
* Phone and CW operation on 80, 40, 20, 15, 11 
and 10 meters. Pi network output coupling 


%*& Switch selection of three crystals — provision for 
external VFO excitation. 





MODEL DX-35 


$B6P 


HEATHKIT ANTENNA IMPEDANCE METER KIT 


This instrument employs a 100 microampere panel meter and 
pedance range of 0-600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD-1B grid dip meter, the Model 


AM.-1 will determine antenna resistance and 


covers the in 


MODEL AM-1 


$1459 


Shpg. Wt. 2 Lbs. 


resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 


many uses in the ham shack. 


HEATHKIT “Q’ MULTIPLIER KIT 


The QF-1 functions with any receiver with a f 

between 450 and 460 kc that is not AC-DC t O 
from the receiver power Supply, requiring or 6.3 VAC 
300 ma. and 150 to 250 VDC at 2 ma. Simple to t 
cable and plugs supplied. Provides additiona 

Separating two Signals, or will reject one sig 

nal and eliminate heterodyne. A big help on MODEL QF-1 


crowded bands. Provides an effective Q of : 
$995 
* 


approximately 4,000 for Sharp ‘“‘peak"’ or 
“null”. Tunes to any Signal within the IF 

bandpass of the receiver, without changing hpg. Wt. 3 
main receiver tuning dial. 
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HEATHKIT ANTENNA COUPLER KIT 


This device is designed to match the Model AT-1I transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L-type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front 
panel. Copper-plated chassis—high quality 
components throughout—simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A “‘natu- 
ral" for all AT-1 transmitter owners. 


MODEL AC-1 


$1450 


Shpg. Wt. 4 Lbs. 


HEATHKIT GRID DIP METER KIT 





he grid dip meter was originally designed for the han 
However, its use has been extended into the ce shop and 
laboratory. Continuous frequency coverage from 2 mc to 2 


me with pre-wound coils. 500 microampere panel meter ¢ 

ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero-beat. Will also double as an ab- 





MODEL GB-1B 


$19°° 


sorbtion-type wavemeter. Shpg. Wt. 4 Lbs 
RADIO-ELECTRONICS 








HEATHKIT BROADCAST BAND) PReacejver Kit 





You need no p! 
u t | no I 
{)} } 
ft 
fi I 
4 
t 1 
I ( ) 
le v H 
MODEL BR-2 ( truction of 
(Less Cabinet) J 
Shpg. Wt. 10 Lbs. 
ATTENTION BEGINNERS... 
This kit is an ideal “first project” if you have never built 
a Heathkit before. A good chance to “learn by doing.” 
*& Miniature tubes and high- 36 51%%-inch PM speaker. 
gain IF transformer. sk Provision for phono jack. CABINET Pr oxylir i pre f t 
% Rod-type built-in antenna. a, ae amcal peaN pitas 
Good sensitivity and se- * Transformer - operates ‘ 
Landiuite’- ‘ power supply. " $4.95# 
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HEATHKIT PROFESSIONAL RADIATION COUNTER KIT HEATHKIT CRYSTAL RECEIVER KIT 
This sensitive and reliable instrument has already found ex I 
tensive application in prospecting, and also in medical and I M 


industrjal laboratories. It offers outstanding performance at a 
reasonable price. Front-panel meter indicates radiation level, 
and oral indication produced by panel-mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0—.02, .1, | and 10 milliroent- ; ¢ h R 
gens per hour. The probe, with expansion MODEL RC-1 I i ( ( 75 
cord, employs type 6306 bismuth counter $7995 f ¢ [8 

tube, sensitive to both beta and gamma radia- e t kit isar = 
tion. It is simple to build, even for a beginner. Shpg. Wt. 8 Lbs for t ginner, a ptr 





Amazing new circuit for 


high efficiency, HEATHKIT ENLARGER TIMER KIT 
¥% Compact, portable.and rugged. The Mo r is ; 
% Stable circuit requires only one 67% volt “B” battery of a ad ger. It « 
and two 12 volt “A” batteries. tinuous 
iS pre-Set 
spr 
VISIO I a! 
Safelight is aut it 
HEATH COMPANY the enlarger is “off”. H as ae 
A Subsidiary of Daystrom waite. ‘Ene 4 at | 
Y y ese Inc. tronically for x $]]5° 
BENTON HARBOR 20, MICH. bility. Very s ° 
evening, even Dy 
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HEATHKIT HIGH FIDELITY 


COMPREHENSi V5 INSTRUCTIONS , __ Pre amp lifier Kit 


The Ste 
o by-step a 
$s ; 
Heathkit Gre the ff embly NSstructions Provi 


begins a nest Gvailab/ 
t th e 
ing or : beginnin 


ded with 

each 
Each manual 5 switch-selected inputs, each with 
evious train. ¥% 


Onywhere 
9, And assum 


es no 
the Part of “ie 


the kit 
built Successfully by anyo 
ne 


manuals are As a matter of lacs x Equalization for LP, RIAA, AES, and Earl 
'N Our off cr, 


tronics 


control. 


builder. This 


This i= your 


Svarantee 
on material, of com 


. expe e > , , me fy ) 
instruct; Perience jn elec. M2 Separate bass and treble tone « a 


let 
Plete and thorough special hum control. 


x Clean, modern lines and satin-gold « 





Literally thousands of these preamplifiers are in use today, because the kit meets 

or exceeds specifications for the most rigorous high-fidelity applications, and 

will do justice to the finest available program sources. Provides a total of 5 > 

inputs, each with individual level controls (three high-level and two low-level). Nae, 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 


142 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with ° é) &) ‘> : 
special balance control for absolute minimum hum level. Tone control pro- Sy Me ¢ t4 ta) 


vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 

cut at 15,000 CPS. Cabinet measures only 12-9/16"” W. x 3%” H. x 4%” D, 

and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 MODEL (With Cabinet 
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78” equal- WA-P2 Shpg. Wt 
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power 

from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC S$ 75 INCLUDING NEV 
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- - Ewe : ton 
grams provided ; 





HEATHKIT HIGH FIDELITY FM TUNER KIT IF ¢ s, and better than 10 UV sensit YB 
; ting. A high gain, cascaded, RF amr 
Ye IMluminated slide-rule dial covers 88 to 108 MC, cbt ies: nicmane Alera cata’ ands 
. It ploys a ratio detector for | 
¥ Mo fern circu t emphasizes sensitivity and hint Akalihy werCewinenen. Ve 
sfadility gned, as is tl front it 
NY Hou in attractive satin-gold Dinet to t construc } deg . 
WA-P2 and BC-1 é t equip ba FM-3A 
the WA-P2 preamplifier and the BC AM MODEL £M.2A 
T ima w FM tuner can provide vou with real hig t r. An | minated slide-r dia $26?" 
fid nes comet c it h evably low pr el. Cover rir quency ] tion. Step-b . 
: 88 to 108 MC, the modern circuit features a stabilized, or ind larg torial diag , ~ 
temperature-compensated, oscillator, A.G.( broadbanded cea 





HEATHKIT BROADBAND AM TUNER KIT 


HEATHKIT ELECTRONIC CROSS-OVER KIT 


This AM t r has been designed especially fo igh-fidelity I ial device functions to Separ 

plications It incorporates a low-distortior detector, a v r “ncies so that tk navy be fed to 

roadband IF, and other features essential to usefulness in ind parate Speakers. This eliminates t 

gh-fidelit spe il voltage-doubler detector employs crystal lo ross-over circuits, Since the Model XO 

liodes for low distortion. Sensitivity and Selectivity are excel- t yt lectronically. Cross-over freq 
lent. Audio response 1 | DB from 20 CPS to 2 ke, with 5 400, 700, 1,200, 2,000 and 35,000 CPS are 
DB of pr phasis at 10 kc to compensate for station roll-off i yntrols on the XO-l, and a separat 
Covers tl tandard broadcast band trom MODEL BC-1 led for each channel. Minimizes int 
550 to 1600 ke. Incorporates a 10 kc whistle ition distortion problems. Handles ur MODE x 
filter and provides a 6 DB Signal-to-noise $26?> ted power, since frequency division 
ratio at 2.5 UV. RF and IF coils are pre- - accomplished ahead of the power stag $1895 
aligned, and power supply is built-in. Incor- press <n Attenuation is 12 DB per octave. with sharp ° 
porates AVC, two outputs, and two antenna With ph net) ““Kr at cut-off frequency. She wt. 6 Lbs 
inputs 


Shpg. Wt. 8 Lbs. 
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HEATHKIT ADVANCED-DESIGN 


Shpg. Wt. 31 Lbs. 
Express Only 





*& Full 25 watt output with KT- 
66 output tubes. 


MODEL W-5+ 
Consists of Model W-5M 
plus Model WA-P2 pre- * All connectors brought out 
amplifier. hassi 

to front chassis apron. 


Shpg. Wt. 38 Lbs. 


Express only... . $81.50¢ * Protective cover over all 


above-chassis components. 


HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 


This, 20-watt high-fidelity amplifier employs the famous Acro- 
sound Model TO-300 “‘ultra-linear’’ output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter-connected with a power 
cable. This. provides additional flexibility in mounting. Fre- 
quency response is + 1 DB from 6 CPS to 150 ke at | watt. 
Harmonic distortion is only 1% at 21 watts, and IM distortion 
is only 1.3% at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high-fidelity unit employing top-quality 
components ‘throughout. 


MODEL W-3M: Shpg. Wt. 29 Lbs. Express only........ $49.75 
MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only............. $71.504 


HEATHKIT 7-WATT 
AMPLIFIER KIT 


This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high- -fidelit unit, and its per- 
formance efinitely exceeds 
that of many so-called “high- 
fidelity’’ phonograph ampli- 
fiers. Using a tapped-screen 
output transformer of new de- 
sign, the Model A-7D provides 
a frequency response of « |} 
DB py te to 20,000 CPS. Total distor- 
tion is held to a surpris- 

ingly low Nes > tae MODEL oa 
Stage is push pull, an 

separate bass and treble 318 * 
tone controls are pro- = inciuoInG NEW 
vided. Shpg. Wt. 10 Lbs. EXCISE TAX$ 
MODEL A-7E: Similar to the A-7D, except 
that a 12SL7 tube has been added for pre- 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $20.35* 


HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 
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HIGH FIDELITY 


Amplifier Kit 


This 25 watt unit is our fine gh-fi plifier. Using 
a special design peerless ot tput t KT-66 
output tubes by Ger t Model W-5M es per- 
formance character p 1 level 
Frequency response i DB f CPS 
at | watt. Harmonic [ S 
and 1M _ distortion t 60 
and 3,000 CPS, 4 t H 99 DB 
below 25 watts. Damping facto / t voltage 
for 5 watts output vO Tut a pair 
of 12AU7’s, a pair of KT-6¢ [ R4GY rectifier. 
Measures 13-3/3?2 W x & I) H. Output im- 
pedance is 4, 8, or 16 ol Feat { 
Saver” which suppre nd a 
new type t ilancing cil 
indication, This balanc i t ts in 
closer dyr mic The 
Model W-5M provid te 
ICS, 1 IM 
qt onse. ( 
ponent 
operation. No tect kgro juired 
for mbl St ( 
eve ige Oo 
illu > exac be 
plac Ar I 
bt lifferer J 
whe OW O 


HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 


The 20-watt Model W-4AM 

pl i 

de 

savings wit 

tubes frequency | ‘ 

10 CPS to 100 kc at 1 w Ha 

at this sa evel. Out 

and noise are 95 DB t 

MODEL W-4AM: Shpg. Wt. 28 Lbs. Exe $39.75 
MODEL W-4A: Consists of Model W-4AM Model WA-P2 pre 
amplifier. Shpg. Wt. 35 Lbs. Express only $61.50* 





HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 


This high-fidelity plific 
push pull 61 6 tubes. Built 
inputs, selected by a pa 
bass and treble tone controls 
cut. Output transformer 


Designed primarily for 

tensively for public address apy oO I DEL A.08 
high-fidelity performar ce wit : 
ponse o! + | DB from 20 CPS U,\ Crs ‘355° 
Total har monic distortic 

below rz rated ¢ put) 
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HEATHKIT HIGH FIDELITY 


Range Extending 


SPEAKER SYSTEM KIT 


All prices marked w 


ith 
eral excise + se 


es to receivers, 
» even though they may 
'S In effect as of July 5 


¥ High quality speakers of special design — 15" woofer 
. and compression-tvpe super-tweeter 

Prices, This note 
'Ncreasing our 
including this ne 


ut to refle e. 

ee ct it . 

'S |USt fo let you kn ~~ or x Easy-to-assemble cabinet of furniture-erade plywood 
. Ow we are n 

Prices on some kits, but = {ttractively styled to fit into any living room 

W tax in them ; merely Matches Model SS-1. 


Thank you, 
HEATH COMPANy 





This range extending unit is designed especially for use with the Model SS-1 speaker 
system. It consists of a 15” woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within + 5 DB. 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODE 
cross-over network are included, as is a balance control for super-tweeter output S$S-1B 

level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 

and yet these units are priced reasonably. The SS-1B measures 29” H. x 23” W. x $ 95 
17%” D. The speakers are both special-design Jensens, and the power rating is 35 

watts. Impedance is [6 ohms. 











L 





Shpg. Wt. 80 Lbs 
Seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 


HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 


This speaker system is a fine reproducer in its own right, covering 


50 to 12,000 CPS within + 5 DB. However, the story does not end 
MODEL there. Should you desire to expand the system later, the SS-1 is 
SS-1 designed to work with the SS-1B range extending unit providing 


additional frequency coverage at both ends of the spectrum. It can 
S 9” fulfill your present needs, and still provide for the future. The SS-1 
uses two Jensen speakers; an 8” midrange-woofer, and a compression 
type tweeter. Cross-over frequency is 1,600 CPS, and the system is 
Shpg. Wt. 30 Lbs rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 


ducted-port bass-reflex type. Attractively styled, the Model SS-1 
% Special desigon duc ted-port, hass-reflex enclo- features a broad “picture-frame” molding that will blend with any 





sure. room decorating scheme. Pre-cut and pre-drilled wood parts are of 
Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component 
quencies. parts are included, along with complete step-by-step instructions for 

% Kit includes all parts and complete instructions assembly. Can be built in just one evening, and will provide you with 
for assembly. many years of listening enjoyment thereafter. 


Pf 2 2 24.4.9. 2.28 22.48.08. 8.2 2 222 228 2222.48.98 2282 28] e282 202" 


: HEATH COMPAN Y 4 scbsisior of Doystrom, in. BENTON HARBOR 20, MICH. 


1 
; ORDER ios a be 
| BLANK Address a” 


SHIP VIA 


NOTE: All prices subject to | Freight 
change without notice. | City & Zone State Best Wa 
Enclosed find ) check ) PLEASE PRINT , 
money order for | 

Please ship C.0.0 postage ae - 

enclosed for pounds. QUANTITY ITEM MODEL NO PRICE 


On Express orders do not in- 
clude transportation charges 
— they will be collected by 
the express agency af time of 
delivery 
ON PARCEL POST ORDERS in 
ude postage for weight shown 
ORDERS FROM CANADA and 
APO'S must include full remit 
tance 
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he oe ee ee ee ee ee es es ee oe oe os es os ll 


78 RADIO-ELECTRONICS 





Fig. 1, above—Top view of the universal 
chassis—some components are mounted. 


Fig. 2, right—Underside view shows 
and the power-line 








some components 


distribution. 


N important problem in cor 


tructing electronic equipment 
is to provide a suitable mount 
ng base Thi l especiall 
true for experimental work where the 
l! bel ot con ponent ind their rs 
arrangements can seldom be accurate 
icted Bread il 1 
‘ il ] ble for prese! 
ponent Despite I } 
tst ll intro 
! t In th 
« C3 i cle ’ 
ntage earlie) Ihe 
Line \ eve 1 ny 
\ nt ! ng 
I mane t ? 
Basicall he new <¢ i (} 
») consists of two spring-loaded gay 
nto which can be inserted a numbe1 
quare mounting panel The end 
frames have been especially designed 


to permit tilting the chassis to eithe 
ide at a convenient working angle. 
They also serve as carrying hand] 
Ample clearance from the bench sur 
face protects mounted components. The 


‘ 


square slide-in panels, which serve a 
mounts for tube sockets and other con 
ponents, can be inserted in any one 
of four rotational positions for best 
base-pin arrangement. If necessary, 
rectangular panels could be used fon 
larger parts. 

For easier construction, individual 
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panels can be made to carry et 
ibassemblie by using socket 

or by directly suspending 

from the tube sockets. Sucl 

be inserted in their require 

When modification o1 

required late tne ca 

Iron the cna In 

ng the power supply anc 

\ all gap between 

vill allow feeding throug! 

ips. Control rotary sw 
nals can be nounted 

the chassis ar like 

placed anywhere along it t O 
The chassis wa esigne 

with external powe1 ource rE 

distributed by bus bars alor 

Each side has its own syst : 


terminated at one end, permitting 


struction of two inde pendent 
For larger circuits requiring the use of 
both sides the distributio1 tems Ca 


be strapped and supplied through eithe 
of the terminating receptac le 


Construction 


Consideration has been given to the n 
availability of materials. The design ( t ur 
and construction have been simplified n t t 
to use only standard semihard aluminun 
stock and most of the material used Fig 1. H 
as purchased. There is a minimum of t t 
machine work. In fact, the complet bai 
chassis can be constructed without the ( 
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e 7 - B jo 
\ j 
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[TAPPED 4-4 | [TAPPED 4-4( 
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B OCTAL SOCKET 














—=—r 
SU N PANELS (AS NEEDED) th 7 
Tt. poe | 
i} } lk 743 fF | 
HW 3/6 haX 
ts J VAR | 
| > | 2 
- a) | 
ca wa A J | 
PL # | 34) | 
aA 
wy \ | 
nh ty 
S| | | 
+, ~~ rE WS 
~'” BENT END BRACKET & ASSEMBLY | | 
™ — Lit 
. a hv2 feo 
™ —~1200 = 
2 SPRINGS (8) ois’ 
mT oe 
5 ea 
2-v8| a\ 376 
| a1 \t 
at name BOLL 
A ; L 
Waa} et 3/4 
Jg= ALL DIMENSIONS IN INCHES 


EN PORTS 

Fig. 3—Diagram shows the parts form- 

ing the chassis, and suggested dimen- 
sions. 


(Alden 650 ATMS-D) forms the mount- 
ing base for four rows of conductors on 
each side. The conductors are insulated 
from each other and each side is sepa- 
rately terminated in a suitable recep- 
tacle. The card may be obtained from 
Alden Products, Brockton, Mass. 

In general, all parts, except the 
springs, are fastened together by flat- 
headed 4-40 machine screws. Tapped 
holes, receiving the screws to a depth 
of at least % inch, are used throughout. 
The springs can be either riveted or 
bolted by 2-56 screws. Bolting has the 
advantage of easier replacement of 
springs in case of damage. 

While constructing a number of these 
chassis, some difficulty was sometimes 
encountered in aligning separately 
drilled holes. To avert this, the follow- 
ing practical, even if somewhat uncon- 
ventional, method was devised: 

Components which are to be bolted 
together are clamped in their required 
positions on a piece of angle iron or a 
mounting fixture, as shown in Figs. 5, 6. 
Tapping holes are then drilled through 
both parts. Inserting scrap pieces of 
%-inch material as spacers results in 
uniform gaps in the chassis sides; slide- 
in panels may be used in gaps of the 
chassis top. 


Assembly procedure 
1. Mount springs to both faces of the 
cross rails forming the chassis top. Let 





Fig. 5—Method of 
clamping parts to 
a portion of angle 
iron for drilling. 
A scrap piece of 
34-inch material is 
shown being used 
as a spacer. 


Fig. 7—Modifica- 
tion of center rail 
permits unlock- 
ing either gap. 


| 


~ 






FiA 


$—-32 


-32 Wie 
- 32 


4 
~ 


LEAF SPRING CUT FROM 1/2” 
2-56 CHASSIS SPRING STRIP 


Fig. 8 — A meter oy 
holder attachment. 





Fig. 4—Examples of 
slide-in plates and a 
view of a subassem 


bled’ R-( 


oscillator. 





Fig. 6—Assembly of end frame 
and cross. rails. \ slide-in 


plate may be inserted in each 
gap, serving as a 


spacer. 
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them protrude ! 





The spring hould extend to withir ® 
inch of each end. On the center rail, 
ount prir to both edge 
2. Attach end supports to their c 
responditr ro ra clamp. I 
lrillir it both end nad i ? 
Fig. 5 
3. Mount chassis on the end bracke 
nsertir de-i par p 
(} ) 
3 ny e center pol ! 
if nhxtu ittacn ©@1 a t | 
end bra t 
5. To co plete the } ‘ hy t he 
punched-card asseml te | cente 
Cl al ind olde? onnectior to t 
terminatir receptac 
Modifications and accessories 
So far. the construction has bee} t 
0 ImMple itti ar 1? ! Wt 
ore exte! e she p tac ire a 
t ! ¢!l t ] ty ot I cha 
be reatly increase \ lvar £ 
he above constructic nat centra 
ats plate annot ! ( a 
it turl idjacent one I al 
e overt ‘ replacir the top ! 
of the ! ra vitl d st 
vnicn can e mover a i o tnat 
eitnel ha l yap can D Treed lr} 
odification i hown in Fig. 7. A pie 
1/16 inch thick hard alu I 
1% inche replace the to} pi 
Thre ur ! lot re 1 t 
ty vhicl ; held 1 + } ‘ + 
rail | ! g-loaded s« \ Wher 
trip I it central positior be 
cha gaps are locked. Pushing or pull 
ng one er tab move the strip aside, 
openir either gap and permittir re 
moval or insertion of any of the de ed 
ite 
Meter are best mounted directly on 
the cha A suitable attach nt hic] 
V1 accommodate Ip li, nch 
ete! hown in Fig. 8 and afford il] 
rotection from all f It cor t 
two A type ports mount na 1 
n plate n %&-inch « ! i te 
the ipport. Two spring sty ( ( 
cha pri ) and a i t ( 
trong elastic band | h t ‘ 
irel 


Materials for experimental chassis 


4—end brackets, 4 feet 9 inches of % x h ba 
8 ss rails, 8 feet of x '/g-inch bar; 8—springs 
) feet 6 inches of x .02-inch strip. 4—end support 
A. 2—end supports B, 8 inches of 1'/> x nch bar 

Je par 4 x Ye-inch ba 

Experience ha ind ited that t 
tructure turdy and the all-metal 
constructio1 has provided adequate 


h fre- 
both 
proving 


shielding up to 
The 
practical and 
to be an 

experimenter 


reasonably hig 
quencies. chassis described is 
versatile and is 


indispensable unit for the 
in the laboratory, lecture 
room shack. 

I wish to express my thanks to D1 
C. C. Lucas and W. G. B. Casselman of 
the Banting Best Department of 
Medical Research, University 
ronto, for their helpful suggesti 
preparing this paper. 
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“SERVICING AND 
CALIBRATING 
TEST EQUIPMENT" 





NEW CAMS 





“TV SERVICING 
GUIDE 


by Leslie D. Deane 





by Milton S. Kiver and Calvin C. Young 
This book shows you Ww | p 
struments in reliab r} d 
how to determin I per « “ } ‘ 
avoid erroneous indications. Exy i yp 
calibration procedurt gl if p 
formance record-keepin ( f ( ipters 
quently used equipment. Chapters: Pitf ( ) 
Avoid When Using Test Equipme: < oe 
Ways to Check Instrument A i Ke | 
Instrument Operational R rds; P } 


Maintenance Measures; How 
rest Equipment. 145 pages; 5 x 8 
illustrated. Order today, post paid 











“2.79 
USE HANDY ORDER FORM BELOW 









Sams books cover every phase of Elk 
the service 





$2.00 


ctronics for 


fechnician student or 








experimenter. Listed below ar few of the many 
valuable Sams books availat at electronic 
parts distributors and ading book stores. 
FOR an seen 

r hice Sect lip ft eh Owe Te 

x e 
~ SERVICING & CALIBRATING C] TV SERVICING = 
. TEST EQUIPMENT..... $2.75 GUIDE $2.00 = 
£ [] Color TV Training Manual tl Tape R rders—H Th Work . & 
é — Techr for Color ‘TV m 
» ( ers } I i the \ © 
e ( r r e 
& serv Ir a 
b lining tt t y 
@ page TT $6.95 $2.75 @ 
. TV Test | i Serv AGC Syst . ® 
‘ oO est Instruments. Kevise na 9 ys s 
8 to include latest ta or — 
« n ¢ or TV servicing I’ + 
to operate each type of t = 
& te I 1V r « r ca 

x | t $3.50 
. $175 & 
[|] Key Checkpoints in TV Receivers 
& — by the Howard W. Sams er € Transistors—Th Ar Television ° 
& Provide j ——~ Radio-Electronics a 
* r'V service k, ple a 
be nform I I t nm ri @ 
bd it key px ete x 6 bed 
e lies, and } heck $1.50 ® 
s the re é ‘ So Y Went? « 
® wgainst callbacks ' L} Se You We ns s 
ba illustr $2.00 ae 
e ad 
“ [] Analyzing and Tracing TV Circuits « 
& — anew appr hto TV * 
- Sly x 1 $3.00 ‘ . 
® $2.50 » 
© OD rg i Television Course. ( 4 e rK hes TU See a 
6 complete lerst ne nf iV 45 ples il ~ 
aw operation, practice sed by tl sands of * 
2 students 4 pages, 8'y x 11 $3.00 a 
. Radio Receiver Servicing. (« e 
8 

. for solving basic troubles cl a 
. set, weak set, noisy set rage bad 
- 72 x8 $2.50 There is an authoritat -- 
s CT) Technical Dictionary. Over 4,000 definitions Sams book on virtua bd 
6 of radio, television, electronic, elk Electronic subject in wt a 
« and radar terms. Includes valuable charts youre interested. Check Ed 
& graphs, diagrams and symbols. Flexible low for FREE Book List descrit La 
La binding for ‘‘on-the-job’’ us¢ 60 pages ing all Sams books 5 
& 54x84 $2.00 Send Book List La 
« . = 
Je ====HOWARD W. SAMS & CO., INC, ==s88= vd 
o 8 
. Order from your Parts Jobber today, or . 
Lad mail to Howard W. Sams & Co., Inc., Dept. 2 a 
-- 2201 East 46th St., Indianapolis 5, Indiana - 
. Send books checked above. My (check) (money order) ee > 
B for $ Cemex is enclosed. SAMS BOOKS Ld 
a . . 
& ON ols el Soar gata doe iinet ibaa alee eae aa on the = 
® “Book Tree" a 
e Maca caaate ate srs tos at your Parts 2 
La & 
a City Sta Distributor a 
iz 


Ee iatane Zone 
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tly highe 
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On ¢ upon ad time / had 


a good transistor that went bad, 


° : i : 
Ju f ad Attl CaATCLC ISHN 


¥ as > , < ; " - - 
rave me one transistor 


HE TV technician 
must again cope with the advance 
of technology! Transistor 
are coming into his shop in increas- 


radio service 


radios 





ing number No doubt he will rise 
ibove this challenge with his usual 
ciency 
But servicing transistor radios re- 
re some modification of the tech- 
niques ised for tube radios. To aid 
hnicians entering this new field, the 
wing 10 hints will serve as a guide: 
1. Whether a tube transistor set, 
| supe het is a 8 (pe rhet 
The block diagram of a transisto1 
idio is the same as for a conventional 
e receiver. Fig. 1 shows the sche 
c of a transistor radio put out by) 
I heon. Fig : block diagran 
f the set. Note that it is almost tl 
as for nventional tube job 
2. In check fra t jou si 
Replace } é to be gy 
Substitut he only reli 





LONS 


y STAN SCHENKERMAN 


transistor 


radios 


a transistor checker and _ still 

poor operation. 

3. Your substit } ve the 
That the f ] 


Transistors by different manufa 
turers may be similar, but they are 
probably not similar e1 h, at pres 
ent, for divect ercha! 
4. A rose is a by Lime Fig. 3—Using 
But ¢ thes a } aye of 
the same. also obtain 
Even with the ve tch off, the 5. Tra t 
impedances of tra r are not P ect the 
infinite as are the lway tray t! 
remove all trar n making rransistor 
ohmmeter mea mer If the tran sensitive and 
istors are in, é irrent iged by the he: 
may damage them. O you will Use a pencil ty 
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as a heat int 
i ) 
~ x 
+ <A x 
. 


eight transistors 


ECTRONICS 





RADIO 


35-40 watts and small-diameter multi- 
le-core 60/40 solder. Remove the tran- 
sistor when soldering at or near its 
socket, or use a pair of long-nose pliers 
as a heat sink. This is done by grasp- 
ing the transistor electrode to which 
you are soldering, with the pliers be- 
tween the soldering point and the tran- 
sistor body (See Fig. 3.) 





6. Many transistors have laid down and 


i * 
died 
Simply because of wrong bias ap- ‘AG Val ) Ol 


— 99 
Be sure that transistors are inserted | Lane 0) \Y 

in their sockets so that the proper 

polarity bias is applied. There are a 


oe HIGH DENSITY 
Rectifiers 





Fig. 4—Identifying transistor leads 
using a red dot near the collector. 


number of schemes used to. specify 
which electrodes are the emitter, base 
and collector. Fig. 4 shows one method 
where a red dot is placed near the col- 
lector Fig 5 shows a pin-spacing 
method 





Fig. 5—The pin-spacing method of 
identifying transistor electrodes. 


7. With a new transistor you mau find Not New —=— = 
That the whole set must be realigned. 
This is due to the nonuniform tran- But FOUR YEA RS OLD 


sistors produced at the present stage 
of the art. Even rearranging the 








. : ustomers bec e hundred 
original order of the transistors may Better for you and better for your customer s 
throw the set out of alignment. of thousands have been field tested and proven during the past 
8. When aligning you should knou four years. Don’t be fooled by offers of extremely small plate 

Sno to keep your signal lou F . 
Brough to Keep your signal low. sizes and narrow spacings. We have found during four years of 
lransistors, because they work at 
such low levels, can be easily ove) laboratory and field testing that there is a ¥ t minimum 
loaded by what may be a small signal cell size and spacing that are needed for maximum performance 
or a tube. Thr . ‘ , = e ate : 
for a tube. Furthermore, the enti , end minimum service call becks. 
alignment procedure should be repeated : ; : é ; 
two or three times for best results. Th The Tarzian High Density Rectifiers are Time Proved—don’t be 
input and output circuits of the tran fooled by unrealistic ratings and sizes. 
sistor are not isolated from each other, 
as they are in tube sets. Tuning one SPECIFICATIONS 
transistor stage affects the tuning of Max. A.C. Max. D.C 
the others and repetition is the only Model Input load Plate Over Replaces 
way of insuring perfect alignment. No. Volts Current Size Length Model 
9. Transient currents shouldn't be 250A 130 250 1 25 6” 200-250 
a ' 300A 130 300 1.4" sq 300 
7 s : 440) ; Wow w if 0 8 
Through transistors y me last. 350A 130 350 14 ms ; 350 
Have the power switch off when 4 no poo 
removing or installing batteries or OOAD 130 400 ss ”" ; 
: = ‘ : ‘ 5 
transistors. That way you will never 500AD 130 500 1.8 " sq 500 


pe secig ademas to those dam- All Sarkes Tarzian Replacement Rectifiers are truly universal 
aging transients. 


10. To your customers suggest and will plug-in on original set replacements on Motorola, West- 


That mercury oxide cells ave best. inghouse, Arvin and Sylvania sets. 
Replacement batteries of the mer- 
cury oxide type will give about five Send for your copy of the latest Replacement Guide.Address Dept. R-3 
times the playing life of conventional 
flashlight batteries. Although initial Sarkes if-le4i-li Inc., Rectifier Division 


cost is higher, the long-term cost per 415 N. COLLEGE AVENUE, BLOOMINGTON, INDIANA 
playing hour is much less. END 
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Superior’s New Model 770-A 


The FIRST 
Pocket-Sized 








71% MORE SCALE AREA! 
Yes, although our new FULL-VIEW 
D‘Arsonval type meter occupies 
exactly the same space used by the 
older standard 2'2” Meters, it pro- 
vides 71% more scale area. As a 
result, all calibrations are printed in 
large easy-to-read type and for the 
first time it is now possible to obtain 
measurements instead of approxima- 
tions on a popular priced pocket-sized 
V.0.M. 

@ Compact — measures 316" x 578” x 

214". @ Uses “Full View’ 2% accurate, 

850 Microampere D’Arsonval type meter. 

@ Housed in round-cornered, molded 

case. @ Beautiful black etched panel. 

Depressed letters filled with permanent 

white, insures long-life even with con- 

stant use. 


Specifications 


6 A.C. VOLTAGE RANGES: 0-15/30/150/300/ 1500/3000 Volts. 6 D.C. 
VOLTAGE RANGES: 0-7.5/15/75/150/750/1500 Volts. 2 RESISTANCE 
RANGES: 0-10,000 Ohms, 0-1 Megohm. 3 D.C. CURRENT RANGES: 
0-15/150 Ma., 0-1.5 Amps. 3 DECIBEL RANGES: —6 db to + 18 5 


+ 14 db to + 38 db, +- 34 db to -+ 58 db. $ 
The Model 770-A comes 
complete with self-contained 
batteries, test leads and all 
operating instructions. NET 








Superior’s New Model 670-A 





1,500/3,000 V. D.C. CURRENT: 
Amperes. RESISTANCE: 0 to 
Megohms. CAPACITY: .001 to 
Scale for checking quality of 
ANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2 Megohms. IN- 


DUCTANCE: .15 to 7 Henries 7 to 7,000 Her 


VOLT-OHM SUPER-METER 
MILLIAMMETER 


USING THE NEW ‘FULL-VIEW” METER 


A COMBINATION VOLT- 
OHM MILLIAMMETER 
PLUS CAPACITY RE- 
ACTANCE INDUCTANCE 
AND DECIBEL MEAS- 
UREMENTS. 


D.C. VOLTS: 0 to 7.5/15/75/150 
750/1,500/7,500 Volts. A.C 
VOLTS: 0 to 15/30/150 a 
1,500/3,000 
VOLTS: 0 to 15/30/150 

0 to 1.5/15/150 Ma. 0 to 1 15 
1,000/ 100,000 hms O ¢ 10 
1 Mfd. 1 to 50 Mfd. (Good j 
electrolyt condense REACT. 


DECIBELS 6 


to +18, +-14 to +38, +34 to +58 
ADDED FEATURE: 
Built-in ISOLATION TRANSFORMER reduces pos- 


sibility of burning out meter through misuse. 


The Model 670-A comes 
housed in a rugged crackle- 
finished steel cabinet com- 
plete with test leads and 


operating instructions. 


28: 


20,000 OHMS PER VOLT 


LLMETER 


Read and compare features and 
specifications below! 


The line cord, used only when making Ca- SPECIFICATIONS , 
pacity measurements, need be plugged in 8 D.C. VOLTAGE RANGES _ (At oo vity 20,000 
only when using that service. It is out Ohms per Volt) 0 to 15 


Superior’s New 
Model TV-60 





Includes services never before pro- 
vided by an instrument of this type. 


of the way, stored in its pliofilm com- 30,000 Volts. 
portment at all other times. 7 A.C. VOLTAGE RANGES: [At a sensitivity of D0 Ohm 
~ A built-in Isolation Transformer automati- per Volt) 0 to 15°75 150 300, 750, 1500/7: Volt 
cally isolates the Model TV-60 from the 3 RESISTANCE RANGES: 0 to 2 2 10 Ohn 0.26 
power line when the capacity service is Megohms. 
in use, 2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd 
Selected, 1% zero temperature coefficient 5 D.C. CURRENT RANGES 0-75 M mperes, O to 7.5 


metallized resistors are used as multipliers 75/750 Milliamperes, 0 to 15 Amper 
assuring unchanging accurate readings on 3 DECIBEL RANGES: 6 db to Bd 
all ranges. R. F. SIGNAL TRACER SERVICE 











Use of the latest type of printed circuit Enables following the R.F. signal from the antenna to 
guarcntees maintenance of top quality speoker of any radio or TV receiver and using that signal 
standard in the production runs of this as a basis of measurement to first ate the faulty stage 

FEATURES precise instrument, and finally the component of circuit condition causing the 


“ A new improved type of high-voltage trouble. 


» A sensitive, accurate Volt-Ohm-Milliammeter Probe is used for the measurement of high AUDIO SIGNAL TRACER SERVICE 
with giant meter and mirrored scale. voltages up ue A 30,000 Volts. This service will Functions in the same manner as the R.F. Signal Trac 
» An accurate direct-reading Capacity meter. be required when servicing color TV receivers. jing service specified above except that it is used for “se 
S Simply plug-in the R.F, probe and convert the location of cause of trouble in ol! audio and amplifier 
»” A Kilovoltmeter. Model TV-60 into an efficient R.F. SIGNAL systems. 
» An R.F, Signal Tracer. TRACER permitting the measurement of stage- 
pe gain and cause of trouble in the R.F. and 1.F, Model TV-60 comes complete 
» An Audio Signal Tracer. circuits of A.M., F.M., and TV receivers, 
” Giant recessed 6'2 inch 40 Microampere Plug in the Audio probe and convert the 


meter with mirrored scale assures accuracy 
ond easy-reading. All calibrations are printed 
in large easy-to-read type. Fractional divi- 
sions are easily read with the aid of the 
mirrored scale. 


Model TV-60 into an efficient AUDIO SIGNAL 
TRACER. Measure the signal levels and com- 
parative efficiency of hearing-aids, public- 
address systems, the amplifier sections of 
Radio & TV receivers, etc. 


with book of instructions; pair 
of standard test leads; high- 
voltage probe; detachable line 
cord; R.F. Signal Tracer 
Probe and Audio Signal 
Tracer Probe, Pliofilm bag for 
all above accessones is also NET 
included. Price complete 


Nothing else to buy. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER —NO CO. D. 





Tey for 10 days before you buy! If completely satisfied, send down payment 








efter trial and pay bolance at indicated monthly rate — NO INTEREST OR Pp Y- 





FINANCE CHARGES ADDED. If not completely satisfied, return to us, ne 
——— 


approval form for complete details.) 

















Superior’s New 
Model TC-55 u e ae ) 


| The Experiment 
er or Part- 
FOR The Professional Serviceman’ serviceman, ee ch 
WhO needs an extra Tube Tectar 1 Tube Tes 






' The 
« moot Speed } busy TV Service Organization, which need ‘ ester 
TUBE TESTER Y, yet efficient operation 'S accomplished by eds extra Tyhe Tees 
1. Simplification o¢ ‘ 
Switching and alae ‘ 7 aoe on of tyle an 
Y , the a et , Prov k tubes (26, 27 
Ou Can't insert a tube in Wrong socket the new Noval and bM ~ fficiently tect ~ 
It is impossible to insert the tube in t RE. ) 
u ng the new Model TC-55 "¢ . rt wrong k ¥ - ; a 
one for each type of magi" te ke are used . y r " 
socket it can be ge dase. If the tube fits in the as : vid etween various 
tant es- 


“Free. o 
ee-point"’ element Switching one 5 : tig at more than 


The Model TC-55 system 
selector switch “system porates a newly designed ele, nt : st" 
= System which reduces the a ea Elemental 
solescence to an absolute minimum. An i yl R.M.A. s nificete, ee tum , trict 
as a filament pin and the voltage apoliey in may be used =n SPECI fication accordance with 
and any other pin, or even tre tee between that pin he Sed t ee 
Checks for short tei imbered i switches ‘ans 
S and leakages betw ei numbered tch 
The Model TC.55 provides a on een all elements Numbering “aly t ndard R gig 
b 2tive method f . , t na ‘ahs 
od of No ‘ + + T Nating r 
ating pin 
used for that test 
The Model Tc-5« $ 
V2) Comes Complete with Nerat 
Cabinet. Use it on the bench Ww operating instructions and chart 
extra charge, accommodates the tester and bi 1, calls. A streamlined carrying 


NET 


TUBE TESTER 


Superior’s New 
Model TV-11 














SPECIFICATIONS: 
% Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage oa fube by tin tin? 
in, Peanut, Bantam, Hearing Aid, Thyratron s ket = ee ° a 
Miniatures, Sub-miniatures, Novals, Sub-minars, f , 
Proximity fuse types, etc. * = vi ip shy 3, oe 5 hart provides com- 
% Uses the new self-cleaning Lever Action Switches an tgp : 
for individual element testing. Because a// ele- * New v. zesigned Line Voltage Control compen. 
ments are numbered according to pin-number sates tor variation of any Line Voltage between 
in the RMA base numbering system, the user 105 Volts and von 
can instantly identify which element is under % NOISE TEST: Ph . front panel for 
test. Tubes having tapped filaments and tubes Plugging in either ph external amplifier 
with filaments terminating in more than one w Jetect n f tubes or noise due to 
pin are truly tested with the Model TV-I! as faulty elements a se internal connections. 
any of the pins may be placed in the neutral! 
position when necessary ee eweeh Teen ore ] 
%& The Model TV-I! does not use any combination Cy A.C. Come sed| 
type sockets. Instead individual sockets are rubbed oak enbinet o 
used for each type of tube. Thus if is impossible plete with portable cover} 
EXTRA SERVICE — The Model TV-I! may type oscillator incorporated this mode 
be used as an extremely sensitive Con- will detect leakages even when the fre 
denser Leakage Checker. A relaxation quency is one per minute NET 


Superior’s New TRANS-CONDUCTANCE 


Model TV-12 


UBE TESTER 


% NEWLY DESIGNED FIVE POSIT ON LEVER SWITCH 


parate vol 


TESTING TUBES ’ ASSEMBLY. Pt | separate vol 





* Employs improved TRANS-CONDUCTANCE circuit. be lent: 4 4 er f tube 
in-phase signal is impressed on the input se ; under test, r y 
of a tube and the resultant plate current ¢ ang , 
is measured. This provides the mo su G TRANSISTORS 

method of simulating the manner in wir , TESTIN stely tested only 


actually operate in Radio & TV receivers, amp Atr ‘ di ely test only 
fiers and other circuits. Amplification tact . plate : st 
resistance and cathode emission are al! Corrs atec . . and quality 
in one meter reading , 





transistors in 
me W : ° Totrodes. whether 





%& NEW LINE VOLTAGE ADJUSTING SYSTEM. A taj ped 


transformer makes it possible to compens a Phned cena et ' 
line voltage variations to a tolerance ¢ bette con, either § nt 
2%. junctior ta y 
» unde st Model TV-12 housed in hana 
te SAFETY BUTTON protects Dorn ee a amag gags some rugged portable ca NET 


and the instrument meter against damage net sells for only 


ALSO TESTS TRANSISTORS! overload or other. form of improper switching 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C.0.D. 


Try for 10 days before you buy! If « pletely satisfied, send down payment FINANCE CHARGES ADDED. If not completely satisfied, return to us, no 
after trial and pay balance at indicated monthly rate —NO INTEREST OR = explanati y: (See approval form for complete details.) 


























Superior’s New 


Model TV-50 


CROSS HATCH GENERA- o 
TOR: Phe M ’ 


ry 
Genomet 1 | t a 


SHIPPED ON A 








reture 


~“Tabes 


on buy an 
Odapter . hi 
Standard T, “Nich theoretic 
he - acs ube Tester into © picture ally abou five dollars e 
- it simply doesn’s nee - tube sells for $15.85 5 Our Mode! TV-40 CR 
Out that to stay, then yo Ut, if you believe the; 7 Tube Tester 
Um Clevis 
bh On” is here 
e recommend Use of Cr i at the difference in pr € 
Ray Tube is a ver r many years oO wet rg 
it YOu need on Y complex indispensible instr vale 
inst | ument 
R Tubes and n hi rument Quly 'OW-pr cedCpr 
d Of ing else al meter N i ‘ 
a opter, which sell f b eons Cre fine 
s 
sn nest-} Ul there is n, 
°-900dness em 





o 





NO MONEY WITH ORDE, 


Try for 10 days before you buy 
ofter trial and Pay balance at 





! If completely satisfied, 
indicated monthly 


to 


T PATTERN GENERATOR (FOR 
COLOR TV): Although you will be abl 





stir 
3s 


n 


Make-shity 
el TV.40 ff 
is ob Y def 
including 4 solutely com _&¢ted tubes in th 
tubes 2 avilt:in power supp} sp *- ' the cartenn on 
in th Upply, iz E n 
such alleen. -~ Practical way a Tests oll io CIFICATIONs 
; of j 7 nNeticall 
instr $s by th inch Y deflect, 
tens one which is desian . Use of com Pos 30 inch types 7 ture 4 
~ ow 'NCreasin en, wotle meth . quality by th : 
9 number of ® Tou e- All readings Bey we € 
Ss for inter Go RB . 
elemer . 
P EASy To USE 5 Megohms ement shorts iad 
— insert line ¢ 4 © Test fo, open el . te 
Ov 1 ord into lements 
test pads ge Ovtlet, then sc 
; Sler sockey i ie) attach 
Trop need Das lon 
Not be 3 : Mod 
Switch up for acim wee): Throw Model TV-40 Cet tne 
direct Pits Send mn ity test read complen Sbsolutely 85 
ed eas NOthin 
Switch down for all scale hrow “YY. Housed Hag else to 
" lokage cornered ! found 
9@ tests lite aa a ded boke 
nly 


NET 


GENOMETER 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio © F.M. Radio © Amplifiers ¢ Black and White TV © Color TV 


wR. 
om R. 
 Aadio 


R. F. 
TOR: 
rage for A.M 


ent (senerat 


3 


prov 


yele 
fré 


‘ 
wT 

quencies f 
t 60 Megac 
mentals and m 
cycles to 180 Me 
I 1] harmonics 


owerft 





send down payment 


rote ~— NO INTEREST OR 


SIGNAL GENERA 
The Model TV-50 G 
nd F.M. alig 


‘ Ra 
m 100 K 


7 Signal Generators in One! 


F. Signal Generator for A.M. 
F. Signal Generator for F.M. 


Frequency Generator 


M Bar Generator 
M Cross Hatch Gener 
M Color Dot Pattern 


Marker Generator 


VARIAB 
- QUENCY 
I 

60 Meg : 


gacy 


MARKER GENERATOR 1 
M rv-50 oe: 


Au 


LE AUDIO FRE- BAR 


GENERATOR: In 


THE MODEL TY-50 
comes absolutely com- 
plete with shielded 
leads and operating 
Instructions. 


Only 


ator 
Generator 


GENERATOR 


$ 50 


NET 


PPROVAL 
—NO C0.D. 





FINANCE CHARGES A 
explanation necessor 


y. (See 





DDED. if not completely satisfied, 
opproval form for complete 





return to vs, no 
details.) 




















Superior’s New Model TV-80 





5” OSCILLOSCOPE 


The Model TV-8C is a practical Radio & TV Oscilloscope. It does not 








ad 


SPECIFICATIONS 

M Push-pull vertical and horizontal 
amplifiers. 

M Cathode follower vertical input circuit 

M High vertical amplifier sensitivity 02 
volts (20 MY.) per inch 

M Vertical frequency response flat within 
2 db from 20 cycles to 500 Ke 

M@ Vertical square wave response from 20 
cycles to 50 Kc. 

@ High horizontal amplifier sensitivity. .05 
volts (50 MY.) per inch. 

@ Horizontal frequency response flat within 


3 db from 20 cycles to 200 Ke 


Wide range horizontal phasing control 


~ * 


Ne 


include those requirements which are provided in Scopes intended 
primarily for laboratory and research work. It does include all the 
services required for Radio TV Servicing. 

When you read the specifications which follow, you will find not a 
single Radio & TV service requirement has been omitted. Yet, by 
eliminating “laboratory” features rarely if ever needed by the aver- 
age Radio-TV Serviceman, SUPERIOR is able to offer a comparatively 
low-priced scope which provides maximum usage 


ag 

" phasing 
ections 

e ns easily 
ted graph 





Model TV-80 


READ THIS!! 


comes housed in rugged steel cabinet 
Complete with book of instructions 


READ THIS!! 


49752 


READ THIS!! 


mnt 
only 


You don’t pay for the Tester you select until AFTER you 
have examined it in the privacy of your home! All models 








SHIPPED ON APPROVAL 


NO MONEY WITH ORDER — NO C.0.D. 


Yes, when you send in the coupon (below) you are 
merely giving us permission to submit the item(s) you 
select for your approval. If, after trying it you decide 
to keep it, then and only then do you send us the down 
payment and pay the balance at the monthly indicated 


i ' 
: 2... Total Price $72.60 | 

! 0 Model 670-A Total Price $28.40 Model TV-1 

1 MOSS ELECTRONIC DISTRIBUTING CO., INC. 9 tint hy $22.60 within 10 days. Balance 

| Dept. D-273, 3849 Tenth Ave., New York 34, N. Y. monthly for 6 months. $10.00 thly for 5 months j 

1 Please send me the units checked. § agree to pay down payment within © Model TV-11 Total Price $47.50 Model 770-A Total Price $15.85 | 

| 10 days and to pay the monthly balance as shown. It is understood there $11.50 within 10 days. Balance $3.85 w 10 days. Balance $4.00 1 

j will be no finance or interest charges added. It is further understood that $6.00 monthly for 6 months n f 3 month 1 
should 1 fail to make payment when due, the full unpaid balance shall be- , 

| come immediately due and payable. (C Model TV-40 Total Price $15.85 Model TV-60 T 9 al Price $52 50 | 

J $3.85 within 10 days. Balance $4.00 $12.5 w 10 days. Balance i 

j monthly for 3 months > months | 

l Paci diee ae oa nalattacs buteu aitchbls mn adiacuncuceee or week CO Model TV-50. . . Total Price $47.50 Model TV-80—Total Price $127.50 

j $11.50 within 10 days. Balance $27 “ 10 days. Balance 

1 $6.00 monthly for 6 months $20 y 5 month 1 
WR aso dd sels Heanitneee 6 eta E ea | 

Model TC-55 Total Price $26.95 | 

I $6.95 within 10 days. Balance $5.00 

| ONY. cevtvecercrseeveriseeroeens Z State. weeeeeceees monthly for 4 months 1¥< | 


rate with not one penny added for interest or 
finance charges! If not completely satisfied (we can’t 
please everyone) you simply return the unit to us; no 
explanation necessary. 














PROGRESS MAKES WASTE 


It tak rage to discard plans and models . . . esps lly when 
they In\ ed time and effort. Yet, we at Unive) ity, d t that! 


In our almost fanatic dedication to achieving perfection, we 
carry the development of new products to the highest degree 
possible. In this exacting process, things which do not meet Y 
rigid requirements find their way into the waste b et. Actu- 
ally this kind of waste makes real progress. 

Too oft tems are rushed onto the market before they are 
ready. We introduce products only when they've conformed to 
traditio: high University standards (customers hav: ys 
found them worth waiting for). 

This philosophy of business has made us countlk friends who 
look to [ ty for the latest developments in loudspeaker 


Tod ersit the leading specialized speaker n fac- 
turer. Theré e more satisfied users of University speakers 
thar f the pneakers combined. The University label ona 


speak lrantes trouble-free operation and performance 


That’s why University “sells on sound.” Our engineering depart- 
ment will gladly consult with you on any technical requirement. 


UNIVERSITY LOUDSPEAKERS, Inc., 80 So. Kensico Ave., White Plains, N. Y. 





LISTEN Univertily sourite bétor 
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RADIO 
ne pac ol l D¢ evente n 


ing ecg a SUOW ANY PICTURE or PATTERN 


not permit current to flow in the re 


verse direction. Thus, when the _ line 
Itage ha fallen to zero, there will 
still be 100 volts across Cl. 
Suppose that when the _ voltage 


reaches zero we instantaneously change 
the direction of flow through check 
valve V, connect from N to L and open 
circuit L to P. The line voltage passe 
zero (current.flows in the opposite di 
rection) and continues to fall until it 
reaches a negative value of 100. Thi 
will make the voltage on ©€2 rise to 100 
volts negative with respect to T2. And 


since T4 is directly connected to thi 





} | © For Servicing Black & White and Color TV 
& e For Merchandising and Advertising Promotions 
O° | eo For Paging, Educational and Industrial Use 


capacitor, the terminal will also be 100 


volts negative (Fig. 2). Thu tne 


cS) MpdeCwoe BE UNWR-SCAN 











1t—+ 
me y PICTURE AND PATTERN 
— 
as co I 
L aes 
i ‘ ; ; : Simplify and speed servici jue, new, 
Fig. 2—Direction of current flow dur- COMPLETE FLYING 1 : Pp; ces com 
ing second half of input cycle. 3 in widen ead ans ae , pier ane 
SLIDE posite vi and sync signa erates an 
tential drop between terminals T3 and TRANSPARENCIES NS ee eee a ey eee 
: ; ro : are ac 4asily reproduces standard 1 riead test pat- 
l4 will be from 100 volts positive to ARE SUPPLIED tern or any other pattern I I r store— 
100 negative (with respect to our refe1 1. Indian Head Pattern for proper TV set alignment il to make all 
ence point T2) a 200-volt difference 2. White Dot Pattern color TV static and dynar ence adjust 
The line voltage Tl and T2 is 100 volts 3. White Line Crosshatch ments with stable White D Vhite Line pat 
ac; the voltage between T3 and T4 i Plus One Clear Acetate terns. Can be used wit} é tandard TV 
ace > > or ster ante S ten 2@ ) 
200 de These are broadcast quality re ivers or fed "aI master a BP descepes Ao pre 
A rectifier such as a selenium type is and assure high-definition duces from any film transpar ae re 
is ieee ee bilied TIE abe TV images. You can also sages typed or written on clear a 
er eee pee Oe a os Lanes is transmit slides of any Size: 16% in. long, 10%% in. } 519995 
check valve is to the flow of water. So subject you wish. in. wide. Net wt. 28 lb NET 
if we install two rectifiers, each the re 


verse of the other, we shall then have 


Model 950 Dyna-Scan Pickup and RF Generator Only 





an arrangement that will accomplish Make your own picture ar atte! enerator. Just 
electrically the equivalent switching a connect Model 950 to any propet nodified 10-inch 
rangement as indicated in Fig l and TV set which acts as t i fiving spot 
2 And if the ac line is connected to scanner. Size: 3) in. high, | le, 5 in. deep 
terminals Tl and T2, Cl and C2 will be Complete with sli transpa +6995 
continually recharged 60 times per se¢ MODEL 9650 and | clear acetate. Net wt : NET 
ond—on 60-cycle power. If a load is con See Your Distributor or Send For Bulletin 1000-E 


nected between T3 and T4 to permit a 


current to flow which is in reasonable BeaK MANUFACTURING CO. 





proportion to the storage capacity of 3726 N. Southport Ave. + Chicago 13, Illinois 
» ee a Makers of DYNA-QUIK,. CRT, CALIBRATOR and DYNA-SCAN 
\ +e —— a 
y, COLOR TELEVISION a ere 
WAC INPUT : 4 


\ Home Study For Technicians 


Now Available the MOST COMPLETE, COMPREHENSIVE COLOR 
a . | TV HOME STUDY COURSE illustrated with new BLOCK-A- 
L voc] MATICS 





+o+ sy mas This new seven-lesson HOME STUDY COURSE in COLOR TELEVISION was compiled by 
Albert C. W. Saunders, internationally noted author-lecturer on Radio and TV Servicing 
— o—4- + o~< 4 and is the best course available today. It is just off the press with the latest technical 
+} Vi +L i information. Lessons are fully illustrated with simplified diagrams including BLOCK-A- 
* x 3 MATICS—The New Look In Schematics. Also Color Illustrations 
> + 4 
+, r COMPLETE COURSE—ONLY $25 
=~ 
| ' 
= See For Particulars Write 


Fig. 3—Above is the symmetrical volt- ° 
eas Gestion te the Gheeceleal Gables Saunders Electronics Correspondence School 


form; below in the more familiar prac- Dept. CT 137 Federal Street, Boston 10, MASS. 
tical schematic style. 

EES ee 
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NZ 


TELEVISION 


GENERATOR 




















A complete single-unit sweep and marker generator 
specifically designed for visual alignment of modern 
black and white or color TV receivers. Provides 
strong harmonic output on UHF. Excellent attenva- 
tion and sweep linearity. Features all-electronic 
sweep with no moving parts to become inoperative. 
Amplitude modulation is less than 0.1db per mega- 
cycle. Strong .25 volt RMS marker. Marker fre- 
quency accuracy is at least 0.5% at any setting. 
Built-in Crystal. Non Parallax knife-edge pointers 
assure highest reading accuracy. 


Ask for a demonstration of the 615 today! 


10531 Dupont Avenue ¢ Cleveland 8, Ohio 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


Complete, All in ] Tester 


Black & White or Color 


SWEEP- MARKER - ALIGNMENT 


*« For complete television IF and RF alignment 
*« All-electronic sweep 


*« Dual markers 


MODEL 


blo 
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C1 and C2, a voltage will 
across the load at approx 
the line voltage. (The peal 
is equal to the rm 
multiplied by the square 
1.41.) A typical schemat 
vice (both in theoreti 

it looks in an actual cin 


Fig. 3. 
A handy little volt 


shown in the phot 


voltage output is 6.3 


of 


the unit is 13 volt 


capacitors are 100 
voltage of 50. 


Thirty-five Dears Ago 


In Gernsback Publications 








HUGO GERNSBACK, Founde r 
Modern Electrics 

Wireless Association of Ame 

Electrical Experimente 

Radio News 

Science & Inventior 

Television 

Radio-Craft 

Short-Wave Craft 

Television News | 











e larger libraries still have copi f ELECTRI 
' ted 


Som 
EXPERIMENTER on (file for 


In September 1922 Science and Invention 


(formerly Electrical Experimenter) 


The Slot Machine Rad H 


back. 


W ho Discovered Rad 
Radio Set in Pickle Bott 


Eisenstadt 


Tikker Reece ption of 


Chopping Bowl Loud § 

Radio Concerts From a |] S 
by \ P. Peck 

Five Stage Amplifie ! \ 

Radio for the Beginr N by A 


trong Perry. 


The Simplest Radio O 





Fi dick 


Frank Copeman. 


“Best TV repair shop in the city! 


While they are fixing your set, they 
give you a live replacement to look at!’ 
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Part [/ - Sow if/ f Orta) iA Tearure ) 
Th tour popular ip - [ 
- " Roval 500 
) 
By Il. QUE! radio 
EDITORIAL ASSOCIATE » 
. * 
ARLY superhet tube receivers used are Raytheon 2N113, 2N114 and G 
low intermediate frequencie f 2N137. Having cutoff 
175 ke or so \ more broadcast and 10 me, respectively iny rT tne 
tations went on the air and a will give very high gain at 455 } tior 
they increased their radiated power, a Modern transistors ca 
higher if became necessary. Eventually to 33 db or more gain i i ngvle stag I tw 
155 ke wa adopted by most radi A gain of 33 db is equivalent t L é 
manufacturers. The higher if produced power increase of 2,000 time 
le mage interference specified gain of a complete tran 
The design of a transistor iperhet stage usually includes the 
with an if of 455 ke had to await the in a matching transforme: 
development of efficient high-frequency f element 
transistors and if transformers. Tran- Raytheon FM-I01A (modified) 
istor gain falls off with increasing One of the first superhet rece 
frequency, so only very-high-gain tran designed for 455 ke was Raytheon tworl the 
sistors are suitable at high  inter- FM-101A, a modified version which 
mediate frequencies. Transistors with shown in Fig. 1. It use n-p tran t event 
a cutoff of at ast 2.5 or 3 me are sistors operating from a 6-volt battery f n battery 
suitable for use at an if of 455 ke. Three rf transistors are ndicated I x % nject tl 
Among the highest cutoff now avall the sehematic 2N112, 2N113, 2N114 xer base 
able in inction transistor (RADIO Gain-wise_ there is about l-db differ e t 1 V4) 
ELECTRONICS, February, 1956, page 40) ence between them, the higher numbe1 tline 
— a — 
+—__—______— + - —_—_» ae — a 
>=" } RIS EN 
(25yuf 4 K [30ppt } K ! x 30K pot ng K 
ANT 2Nii2\ Fr, | rs, | r= 1 o 
. pid a \ -~ 25 yut pe ‘ | 125uy# quan | r , 
{| y MI A 7 a NLT oth AAA - 
io raf Qnu3 | S| enna “BLS! | Q@nn2e AL S)! 2NII2 if 
FF * To a ss ! . |v CK72! CK72 | 
ie | MIX FAM — l 1 SI 67 < ee 
i ~ Pe ++" ok Ct nen ana‘a A 
. 2m AF A ° 
x + [ — loa I 1 SPKR 
“9 in i xm it Be et) a 4x ‘ t 
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{< rsalla - ~~ t 
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Ik Je a - — — anes t Mv a Hild 





? Fig. 1—Schematic diagram of the Raytheon FM-lf rd 
_ ——_—_—_——_— fied) receiver. Oscillator V1 may be a type 2N11 \ 
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There are decoupling and stabilizing 
networks in the collector and emitter 
leads. Neutralizing capacitors NC are 
30 upf. 

The if transformers are No. 3015 
(made by Automatic Manufacturing 
Co.), or their equivalent. The primary 
has 155 turns with a tap at 55 turns. 
The secondary has 18 turns. The 
primary is slug-tuned (from the bot- 
tom of the transformer) and is shunted 


by a 125-uuf capacitor. Each trans- 
former is % inch high by % inch 
square. There are five terminals, of 
which only four are wired in circuit. 

Detector V5 is biased class B. The 


biasing resistors are Rl and R2. The 
voltage across R2 is less than 0.15 volt 
and only a small bias current can flew 
through the base. Therefore V5 is near 
cutoff in the no-signal condition. At 
this time the collector current is about 
0.1 ma and the drop across R3 0.1 volt. 
When an if arrives, collector 
current increases. On a strong station 
the drop across R3 may reach 1 volt 
or more. Therefore a voltmeter across 
this resistor measure 
signal strength and indicate alignment. 

The variable de 
fed back to both if amplifiers to control 


signal 
may be used to 


collector voltage is 


their gain. This ave drives the if bases 
more positive with increasing signal, 
cutting gain and preventing overload. 
V3 operates from volts rather than 


the entire battery. This permits greater 
control of the The 
emitter is 


stage. second-stage 
self-biased. 

Audio stage V6 drives a 
class-B output amplifier 
These transistors are populat 
put types but, when used in 
they are capable of 100-mw 
The output held cutoff 
by voltage divider R5—-R6, so that with 
no signal very little current flows in 
the collector circuits. 

An af signal drives these transistors 
into conduction, one at a time. Each 
transistor can conduct only when its 
base negative, therefore V7 con- 
ducts on one half of the cycle and V8 
on the other. Both halves are combined 
to re-create the original signal in the 
output transformer. The stronger the 
input signal, the greater the conduc- 
tion of each transistor. A total of about 
27 ma flows at maximum signal. This 
drops to 1 ma in the absence of a 
Evidently, we pay only for 
what we use in a class-B amplifier. 

About 1.2 ma is lost in divider R5- 
R6. This loss cannot be reduced simply 
by using large: Relatively 
large peaks of current may flow in this 
stage, so low resistance is needed in 
the input and output circuits. The 
driver transformer has a_ secondary 
resistance than 50 ohms. This 
transformer matches 10,000 to 2,000 
ohms, base to base. The output trans- 
former has a primary resistance of 
only 20 ohms. It matches the speaker 


push-pull 
(V7, V8). 
low-out- 
class B, 
output. 


stage 1s 


near 


goes 


signal. 


resistors. 


less 


to 500 ohms, collector to collector. 
Negative feedback (through R4) is 
used to reduce distortion. 

An interesting feature of this re- 
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Fig. 2—Schematiec diagram of the six-transistor model K-701 DeWald receiver 
ceiver is that it uses components now circuit. Each stage is fixed-biased. The 
available to experimenters. All parts push-pull stage is biased t ff : 
are available from mail-order houses by a 70-to-1 ratio voltage divider. O 
or stores specializing in transistors put is about 75 mw maximum 
and parts. This circuit is adequately Fig. 3 shows the part iyout. Set 
decoupled, filtered and operated well dimensions are &% x 6% x 2% inchs 
within all ratings. Of course, the home This cabinet permit isior 
builder cannot make such a circuit as j-inch speaker, much wre thar 
light and compact as the commercially tiny pocket sets, and nonbre 
built, printed-circuit receiver with : 
specially manufactured components to Zenith Royal 500 
fit a small case. This receiver use even trar 
all n-p-n type. The battery f 
Dewald K-70! which may be four penlight ( e AA) 
This receiver (Fig. 2) uses six tran cells in series. These wi Ip] 
sistors of the p-n-p type. It is powered set for approximately 50 hour 
by a 9-volt battery (Eveready 276 or operating cost of about 1 cent an he 
equivalent) which can give about 500 If longer life is desired er 
hours of service. (Zenith Z9) may be bstituted. ¢ 
The first transistor oscillates and rad frequencies 640 a1 10 | ‘ 
converts to if. Oscillations are gen- (Continued j 1) 
erated by coupling the collector and 
emitter windings. As in any tickle - J] es 
arrangement, the polarity of each coil NI09 | Ni09 LI} 
is important. In the diagram, s shows | | (“I 
the start and f the finish of each wind- 4 [oume |] a ||) 
ing. To maintain high Q, reduce an- ‘atin =| 
tenna capacitance and at the same pe : pm 
time match the low input impedance, »)\) 
the base is fed from a secondary rather |W ; 
than the antenna coil itself. : 4 
The if strip uses the same transistors } , 
and neutralizing arrangement shown : 
in the previous receiver. Voltage divider a 
R1—R2-R3 supplies no-signal bias to ) UY 
the first if, and positive bias is supplied — 
by the ave lead. The stronger the sig- 7 
nal, the more positive this control volt- = » 
age and the lower the if gain. Because oN = 
of the larger voltage supply, it is pos- 
sible to use larger decoupling resistors 2N0 IF TRANS SC_COIL 
here than in the previous circuit. (0) | 
The secondaries of each of the two eo 
if transformers are wound to match | 
600 ohms, the transistor input. The 
secondary of the third transformer rreny | 
matches a higher impedance, the crys- | 
tal diode. This detector supplies positive 
ave voltage and also feeds the rectified 
if to the volume control. L__ — —~ 
The af is fed to a conventional audio Fig. 3—Parts layout for DeWald K-701. 
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ALLIED'’S own knie 


THE FINEST ELECTRONIC EQUIPMENT IN MONEY 


Buy With Confidence From the Pioneer: 


LOWEST COST—our huge buying 
power means biggest savings for you. 
You do the easy assembly and your 
finished instrument is equal in perform- 


EASIEST TO ASSEMBLE—all chassis 
and panels are punched; all parts are 
clearly identified —resistors are mounted 
on cards and values are shown. Instruc- 


ance and appearance to equipment 
selling for several times the remarkably 
low KNIGHT-KIT price. 


ADVANCED DESIGN—months of re-_ ! : 
search, development and field-testing ‘"°™ Pliers and screwdriver. 
go into each KNIGHT-KIT to bring you ALLIED stake 

the latest advances in quality design. tat t 
And to assure top performance, premium 
quality parts are supplied in each kit. 


tion manuals are a marvel of clarity, 
featuring ‘Step-and-Chek" assembly, 
“King-Size" diagrams and “Spotlight” 
pictorials. All you need are soldering 


Build Your Own Quolity 
Equipment of Substantial Sevings 


— 


— 


TEST EQUIPMENT - HAM GEAR + HOBBYIST 


NEW knight-kit LOW COST 
GENERAL-PURPOSE 5” OSCILLOSCOPE KIT 


Model F-146 
$ 50 Outstanding value in an all-new, highly 3 
Perfect for visual display of all commonly en ntered 
cellent for AM, FM and TV servicing, plus 
cations. An easy-to-build, 
matches or beats commercially wired ’scopes selling at severa es more 
minute kit design features printed circuit, laced wiring rnes 1 pre 
quick and easy assembly. Has 4 sweep ranges, 15-1 
25 rms millivolts /inch; input impedance, 3.3 megs and 4 
3 db at 700 kc. Horizontal sensitivity, 70 rms mv /inch; 1 dow 
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features includ 
controls for fast trace positioning; blanking circuit on eliminate retrace 
lines; graph scope screen and internal, regulated calibrating \ or highly accurate 
signal measurements; frequency-compensated vertical attenuator; provision for internal 
or external, positive or negative synchronization; Phantastron sweep generator; 
high 2nd anode voltage for high;intensity trace. Kit is comp! 5” CRT and all 
tubes—ready for assembly. Blue steel case with ‘‘disappeari1 handle. Handsome 
panel in contrasting gray. Size, 1414 x 914 x 16” deep. Shpg. w 40 lbs 
Model F-146. Complete 5” Oscilloscope Kit. Net : $49.50 
F-148. RF Demodulator Probe Kit. Net only 
F-147. Low-Capacity Probe Kit 


osc illoscoyp« kit. 
waveforms. Ex- 
gh-frequency appli- 
le performer that 

Up-to-the- 
cut wires for 
il sensitivity: 
down only 
n only 3 db at 
DC positioning 


easy-t use lependat 


0.000 


erti 


response 


all range 





ynly 


NEW knight-kit TV-FM 
SWEEP GENERATOR KIT 


Guaranteed Linearity « Fool-proof Calibration 
Wide-Range Coverage ¢ Electronic Blanking 


Model F-123 


‘Aq’ 


All-new; precision-designed for lab use, TV and FM servicing, pro- 
duction line testing. Covers 300 ke to 2 continuous on 4 bands 
(all fundamentals). Center frequencies of VHF TV channels appear 
on scales. Exclusive KNIGHT-KIT circuit assures almost 
perfect linearity—-RF sweep output in excess of 0.15 volts, flat 
within 1 db, is available on all bands. Sweep width continuously 
variable, 0-13 mc. Crystal-controlled marker oscillator with dual 
crystal socket and selector switch. Phase control provides blanking 
shift, 0 to 180°. Step-type and continuous output controls; separate 
marker amplitude control. Filter connected to 0-50 mc output jack provides 20 db 
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5-volt 
horizontal sweep voltage (for scope) available from front panel. Professional-looking 
blue-finish steel case with gray panel. Has “disappearing” handle. 8% x 12x 7%". With 
all parts, tubes, test cable, solder and multi-color pre-cut wire. Less crystal. Shpg. 
wt., 13% lbs. 
Model F-123. TV-FM Sweep Generator Kit. Net only ; $44.75 
P-286. 4.5 mc Crystal (.005%). Net 
P-143. 5.0 mc Crystal (.02%). Net 
P-145. 10.7 mc Crystal (.02%). Net 


EASY 
PAYMENT TERMS 


If your total KNIGHT-KIT 
order is over $45, take 


On 
»U me 


sweep 


advantage of our liberal 
Time Payment Plan— 
only 10% down. Write 


for application form. 


ALL PRICES NET F.O.B. CHICAGO 


ALLIED RADIO SEE FOLLOWING PAGES 
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knight-kit 5” ALL-PURPOSE WIDE-BAND OSCILLOSCOPE KIT 


2 Printed Circuit Boards e¢ 5 Mc Width for Color TV 
Model F-144 


Wide-band, 5” Oscilloscope; equals or betters the performance of commer: 
00 wired ‘scopes costing several times the price. Two printed circuit board nd 

$ laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 

for lab use, color TV servicing and high frequency applications. Provids 

unusually wide sweep range——from 15 to 600,000 cps. Locks in at frequenci " 
high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 8 me or 
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 mv /in« Input capa 
20 mmf and 3.5 megs. Outstanding features: cathode-follower ve ‘rtical and horizontal inp 
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizontal amplifier 
positive and negative locking; faithful square wave response; frequency-compensated attenu 
ator; Z-axis input for intensity modulation; one volt P-P calibrating voltage; astigmatisn n 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Compk with CRI 
all tubes and parts. Handsome, professional, blue-finished steel case with ‘disappearing 
handles. 14% x 94% x 16”. Shpg. wt., 40 Ibs. 
Model F-144. Wide-Band 5” Oscilloscope Kit. Net only $69.00 
F-148. Demodulator Probe. Net $3.45. F-147. Low Capacity Probe. 12 mmf. Net $3.45 









NEW knight-kit 
VOLTAGE CALIBRATOR KIT 


nest $1975 


Permits the use of any scope 
as a precision peak-to-peak 
AC voltmeter. Provides a true wired instrument. Ideal for align 
square-wave voltage on —— ment of RF and IF stages in radio 
screen. Range switch and cali- and TV sets, and for troubl 

brated potentiometer permit selecting any voltage be shooting audio equipment. Delivers output on fundamentals fron 
tween .0O1 and 1¢ 10 volts, in 4 ranges. Fifth position of 160 ke all the way out to 110 mc; useful harmonics t )me. Ha 


knight-kit LOW COST 
RF SIGNAL GENERATOR KIT 


Model F-145 — this wide 
ange extremely 


75 hala RF signal 
$ generator and save 
two-thirds the cost 


of a comparable 





switch feeds external signal to scope for comparison. built-in 400-cycle sine-wave audio oscillator for modulating RI 
Constant output on line volt. variation from 80-135 v. audio is also available externally. Features high-stability Colpitt 
6 on all ranges. Shunt capacitance only 15 mmf. circuit with precision-wound coils — no calibration necessary. Ha 
Use any 20,000 ohms /volt VOM or a VTVM for initial input for external modulator. Maximum audio output, 10 volts 
calibration. Direct coupling of output provide s ground RF output, over 100,000 micro-volts. Step and continuous-type 
reference for DC scopes. Portable case, 7*, x 5!4 x 4%". output attenuators. With all parts, tubes, wire and solder. Port 
Ready to build. Shpg. w »> lbs able case, 7x 10x 5 Shpg. wt 10 lbs. 
Model F-136. Voltage Calibrator Kit. Net $12.75 Model F-145. RF Signal Generator Kit. Net only $19.75 











knight-kit 
AUDIO GENERATOR KIT 


Model F-137 An ideal audio fre- 


quency source tor 
$3750 checking audio cir 
cuits and speaker re 
sponse. Covers: 20 
cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standar 
+1 db to 1 meg. Generator imp., 600 ohms. Less than 
: .25% distortion from 100 cps through the audible rang: 
Model F-135 Model F-129 less than .5°% when driving 600 ohm load at maximum out 


put. Cont. var. step-attenuated output. 17 lbs 
$96°° NEW $37% Model F-137. Audio Generator Kit. Net only $37.50 








ea te rp ecto RESISTANCE SUBSTITUTION BOX KIT 
knight-kit 
VISUAL-AURAL SIGNAL TRACER KIT 6-12 VOLT BATTERY ELIMINATOR KIT a , 
: Medel Simplifies determination of resistor 

A remarkable value in an instrument A valuable new unit for servicing F-139 tt needed in a circuit. 36 stand 
which permits visual and aural signal auto radios, mobile gear, etc. Delivers ard 1 watt resistance values be 
tracing of RF, IF, video and audio continuously variable filtered DC $ 95 tween 15 ohms and 10 megohms 
circuits —has highest gain in its price output from 0 to 15 volts. Provides with an accuracy of 10 18-posi 
class. Traces the signal from the an- DC output at 0-8 volts or 0 15 volts. tion switch; also slide switch for multiplying 
tenna to the speaker. Reproduces Continuous current rating: 12.5 amps values by 1000. Extra switch wafer serves 
signal at plate or grid connection of at 6 volts, 10 amps at 12 volts. Can tie points, eliminating buss bar. 5x 3x 2".Con 
any stage. Identifies and isolates also be used as battery charger. plete with test leads and clips Ibs 
“dead”’ stages. Features: usable gain Oversize rectifiers and transformer : ’ 5. 95 

= nA , < Fag a ‘sis. S tox Kit. Net 
of 91,000; “magic eye" with cali- for better regulation and long life. Model F-139. Resis. Sub. Box K $5. 
brated attenuators for signal pres- Two meters provide simultaneous 
aun Saliestion aul aleaeter-ctemes cuasenh aed lense fanilimais eon: knight-kit CAPACITANCE SUBSTITUTION BOX KIT 
gain measurements; built-in 4” PM 0-15 volts DC: 0-20 amps DC Mode| Makes it easy to find Specie: 
speaker; single probe with plug-in Doubly protected: fused primary and F138 alues needed in a circuit. Provide 
head gives instant choice of RF or automatic-reset overload relay for . 18 standard capacitor values ere 
audio tracing. Provides noise test; secondary. Heavy-duty binding $ 95 .0001 mfd. to .22 mfd 
built-in watt meter calibrated from posts. Blue-finish steel case with Values are 600 volts, except .15 and 
25 to 1000 watts; provision for exter- “disappearing” handle. With all parts, .22 which are 400 volt. 18-position 
nal scope or VT VM. Blue-finish steel solder and pre-cut wire. 9 x 12! x switch selects all values quickly and easily 
case. Shpg. wt., 13 lbs. 734°. Shpg. wt., 20 lbs. In bakelite case, 5 x 3 x 2". Complete with all 





eS  ® parts, test leads and clips. 2 lbs. 


Model F-135. Sign il Tracer Model F-129. Power ania 
Kit. Net only $26.50 kit. Net only..... $37.95 Model F-138. Cap. Sub. Box Kit. Net. $5.95 


QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY-SAVING KIT FORM 
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more...YOU SAVE MORE 


knight-kit VIVM KIT 
with Printed Circuit Board 





Model F-125 A ly stable, 

95 curate 

$ V VI atly sim 

ng entire 

44" wal — 
A( ind D¢ n permits 

Model F-128 s] 6*° Model F-140 $99°° - for dings 

A ) ‘ " peak fo 

knight-kit knight-kit FM and T\ = pet toa 


1000 OHMS/VOLT VOM KIT 20,000 OHMS/VOLT VOM KIT P-P volts, 0-4-14-40-140-400-1400-4 ts and 








DC volt 0-1.5-5-] 50-150-500-1 ‘ )-1000- 
Exceptional accuracy and versa- Outstanding quality and perform 10K-100K ohms and 0-1 ib scak 
tility at amazing low cost. Ideal ance at extremely low cost. Fea- 10 to +5. AC respons ) leakage 
for service shop, laband Amateur tures 32 ranges; full vision 414’ switches and 1% pré “ bridge cir 
use. Uses 414" meter (400 micro- meter; accuracy +2) of full cuit. 4 meter. 200 mictr ' revers- 
amp movement with separate scale; 50 i ag” re sensitivity ing switch. Input res 11 
scales for AC voltage and current for 20,000 ohms /volt input resist- Shp Seite 
DC voltage and aon nt, decibels ince on DC; front panel “zero Medel F-125 1 rinted Cin tb $24.95 
and resistance. 38 ranges include adjust Single switch selects F-126. Hi-Voltage Prot x i DA V ts $4.75 
AC, DC and output volts, 0-1-5- function and range. Range: AC, F-127. Hi-Frequency P ' $3.45 
10-50-100-500-5000 (10900 ohms DC and output volts, 0-2.5, 10- 
volt sensitivity); Resistance, 0 50-250-1000-5000; Resistance, 0- 
1000-100,000 ohms and 0-1 meg.: 2000-200,000 ohms and 0-20 meg.; 
Current, AC or DC, 0-1-10-100 DC ma, 0-.1-10-100; DC amps, 
ma and 0-1 amps; Decibels 20 =0-1-10; Decibels, 30 to +63 in 
to +69 in 6 ranges. Uses 1° pre 6 ranges. Uses precision 1° mul- 
ciston resistors. 3-position fur tipliers Moisture-resistant film- 
tion switch and 12-position range type resistors Complete kit with PORTABLE 
switch. Complete kit with bak: bakelite case (634 x 514 x 344"), MODEL 
lite case, (654 x 514 x 344 bat batteries, pre-cut wire, solder and 
tery, pre-cut wire, solder and test test leads. Shpg. wt., 5 Ibs. 
leads. Shpg. wt., 214 Ibs. Model F-140. 20,000 ohms/volt 
Model F-128. 1,000 ohms VOM Kit. 
volt VOM Kit. Net only. $16.95 Net only............. $29.50 
knight-kit RESISTOR- Model F-143 knight-kit LOW-COST TUBE TESTER KIT 
CAPACITOR TESTER KIT 75 Offers hig! nvenience 
$ at lowest cos "1 t rge, regular 
Model F-124 \feasures c: apacitance and miniature types )-pin miniatures 
50: and resistance by ac- and pilot lamps ( series 
$ curate bridge method; string tubes. Tests for open t, | ntinuity and 
checks for opens and quality | by amount of cat i re meter with 
shorts in paper, mica clear “GOOD-?-REPLACE” s A dicator and 
and ceramic capacitors; shows line-adjust control. Choice of 14 f n .63 to 117 
power factor of electrolytics volts. Blank socket for futur pe t type selector 
Large dial shows capacitance and Switches for any combination of | : nit, 10-lever 
resistance at a glance; balanced-bridge circuit with “magic eye”’ null function switch. Entire swit I ngie unit 
indicator measures power factor from 0-50°,. Tests capacitors with saves time and greatly simplit n a ll chart 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac- lists over 600 tube types. Shpg + it 
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 Model F-143. Counter Mod Tul | $29.75 
to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, + 10° >. Auto- Model F-142. Portable Mod Tul | " } ali $34.75 
matic discharge feature prevents after-test shock. Blue-finished steel wy D am , 
case, 5 x 3 x 2”. With tubes and all parts. Shpg. wt., 8 lbs. F-141. TV Picture Tube Adapter for $3.75 


Model F-124. Resistor-Capacitor Tester Kit. Net only... $19.50 


NEW knight-kit TRANSISTOR 











Model F-149 & DIODE CHECKER KIT eibhaighithtt ACITOR ch 
$950 Casihic: teaiiiens Wiles cates anil “IN-CIRCUIT” CAPACITOR CHECKER KIT 
noise level of all junction, point con- Tests capacitors wt ? ee 
tact and barrier transistors. Also the circuit! Saves time in ial 
= ther checks diodes. forward and reverse current con- tial instrument for the serv techn n. Just 
go ductionof selenium rectifiers; useful for continuity ‘ a a citral dial 
? é and short checks. Easy-to-read meter. Features press a button and the eye s y 
e spring-return leakage gain switch; calibration shows Opens and short t leakage). Tests 
, control; separate sockets for PNP and NPN opens and shorts y COT tor of 20 mmf 
a transistors. Headphones or signal tracer may be or greoter capacity, ev f it is in porollel 
; used with checker for noise measurements. Case, with o resistance a " hms. Tests for 
5x3x 2”. With 22!'4 volt battery. 21% lbs. shorts may be mad ’ f tor even 
Model F-149. Transistor Checker Kit. Net $8.50 ~ when it is shunted by w as 20 ohms 
Model F-119 Blue-finish steel ” = " W ith 
EASY PAYMENT TERMS: if your total KNIGHT-KIT order 50 tubes, of parts, wh jer. Easy to 
is over $45, take advantage of our liberal Time Payment Plan s] ? assemble. ohpg. wt 
—only 10% down. Write for application blank. Model F-119. Cor hecker Kit $12.50 


ALL PRICES NET F.0.B. CHICAGO 


order from ALLIED RADIO. 100 n. western AvE., CHICAGO 80, ILL. 





SEPTEMBER, 1956 95 

















ALLIED’S own MONEY-SAVING knight-kits 


FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS...FASCINATING, INSTRUCTIVE... 


knight-kit 
“SPACE SPANNER” 
BAND SWITCHING 

RECEIVER KIT 


15% 


Model 
$-243 





Thrilling Short Wave and Broadcast 


band AC-DC 
Pulls in thrilling short-wave 


Famous 2 


low price. (6 to 17 me 


) 
. 


anion! 


Model S-295 s] 4? 


NEW knight-kit TWO-WAY INTERCOM KIT 


© uniter 


receiver in easy-to-build kit form at a very 
and standard 


broadcast. It’s fun listening to amateur, aircraft, police and 7 : 
marine radio. Features highly sensitive regenerative circuit. New low-cost, easy to build intercom system kit. Idea 
Bandswitch selects broadcast or short wave. Has 4” PM speaker and use in home or office. Consists of Master unit and Re 
beam-power output tube for plenty of volume; headphone connec tors unit, each with press-to-talk switch. Remote unit may 
for weak signal listening; slide switch cuts out spe vaker. Uses 12AT7 left open” for answering calls from a distance, for “bat 
regenerative detector and audio amplifier, 50C5 power output, 35W4 sitting’, etc. Remote may also be conne< ted for “‘pr 
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer; operation—cannot be “‘listened-in” on, but it can be called 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts. ind can originate calls. Master unit includes high-gain 
7x 10% x 6”. Shpg. wt. 414 lbs. = ee each = has : PM pees —— 
ee ’ , ' omplete wl é tique ite cabinets x 6 x 
Model S-243. “Space Spanner’’ Receiver Kit. Net only $15.95 all a Prot wee pees ao feet yo ple up to 00 feet of cabl 
$-247. Matching Cabinet for above. 2 lbs. Net $2.90 can be added). For AC or DC. Shpg. wt bs 





Model S-740 s]]> 
knight-kit 


“OCEAN HOPPER” RECEIVER KIT 


Tops for exciting broadcast, long wave and short 





Kknight-kit weet 7” 


“RANGER Ii’ SUPERHET RADIO KIT 


Thousands have built and enjoyed the 


Model $-295. Two-Way Intercom Kit. Net only 





— asieiee $19% 


3-WAY PORTABLE RADIO KIT 


A low-cost portable radio covering 


wave reception. Highly sensitive regenerative- “Ranger’’ Broadcast Band Receiver. Care- full standard broadcast band fron 
type circuit. Excellent headphone reception; can fully engineered for easy construction and ke to 1650 ke. Delivers excellent recep 
be used with 3-4 ohm PM speaker on strong powerful, sensitive performance. Latest tion on AC or DC current or fron f 
broadcast band stations. Supplied with plug-in Superhet circuit; tunes 540 to 1680 kc; covers contained batteries. Sensitive Super 
coil for standard broadcast; covers long wave entire broadcast band and exciting police circuit features automat volume 
and popular short wave bands with coils below. calls. Features automatic volume control, trol, economical operation. In 
Pulls in thrilling foreign broadcasts, police, ama- built-in preformed loop antenna, ball-bearing powerful 5” Alnico PM dynamic sp¢ 
teurs and aircraft. Controls: Main Tuning, Band tuning condenser. Develops excellent tone efficient ferrite loop-stick antenna. Sup 
spread, Antenna Tuning. Off-On-Regeneration. quality from Alnico V PM dynamic speaker. plied with following tubes: 1R5 ’ 
With all parts and tubes (less extra coils and Supplied with following tubes: 12SA7GT con verter; 1U4 IF amplifier; 1U5 dete 
headset). AC or DC. Shpg. wt., 5 lbs. verter; 12SK7GT IF amp 12SQ7GT. det AVC-audio; 3V4 audio output. Comp 
Model S-740. “Ocean Hopper” Kit $11.75 AVC-audio; 50L6GT audio output; 35Z5GT with attractive portat is 
rect. Complete with handsome brown plastic 514 tubes, speaker, all parts and 

EXTRA PLUG-IN coiLs cabinet (6 x 9 x 5) tubes, speaker, all parts, struction manual. Shpg. wt., 6 Ibs 
$-741. Long Wave, 155-470 ke. Net 79¢ and instruction manual. AC or DC operation. Model $-730. 3-Way P 
$-742. Short Wave, 1.65-470 kc. Shpg. wt., 8 lbs tt $19 95 
$-743. Short Wave, 2.9-7.3 mc. ( Net a Radio Kit (less batter : 
$-745. Short Wave, 7-17.5 mc ’ each 65¢ Model S-735. ‘Ranger II’ Superhet J-651. Battery Kit for above $2.50 
$-744. Short Wave, 15.5-35 me. \ Radio Kit. Net only $17.25 

knight-kit LOW COST PHONO FAMOUS knight-kit Model $-261 


AMPLIFIER KIT 


It’s easy to build this 


Model S-790 
fine-performing, low- 
95 cost compact phono 
$ amplifier. Ideal for use 
in a portable phono- 





graph— simply add any 
} to 4-ohm speaker. Amplifier works with crystal 
or ceramic cartridges. Inverse feedback circuit for rich, clean tone 
quality. Delivers full 14¢-watt output with less than .25 volt input. 
Includes efficient tone control; has AC outlet, controlled from ampli- 
fier switch. Complete with tubes and all parts. Size only 444 x 7x 4” 
fits into almost any portable phono case. Shpg. wt., 3 lbs. 

$8.95 


Model S-790. Phono Amplifier Kit 


record player and a 


. Net only 


Buy with confidence from ALLIED 


CRYSTAL SET KIT 


Thousands of beginners have $ 15 
started in radio and electronics 

by building the KNIGHT-KIT 

crystal set. This feature-packed set delivers 
loud, clear reception of local broadcast stations. 
A germanium crystal diode detector assures 
high sensitivity and simple operation—no crystal adjustmen 
quired. “‘Hi-Q”’ coil boosts sensitivity. Ball-bearing v 
for easy tuning. With all parts and simple-to-follov 
Shpg. wt., 1 lb. 

Model S-261. Crystal Set Kit. Net only 

$-267. Accessory Kit. 2000-ohm headphones and 
for outdoor antenna 





iriable capa 
instruct 


$2.15 


$2.95 


7 
ill parts 






— America’s Pioneer in Electronic Kits 


RADIO-ELECTRON 













































finest quality electronic equipment in lowest-cost kit form 
EASY-TO-BUILD HIGH PERFORMANCE KITS * WIDELY USED BY MANY LEADING TRAINING SCHOOLS 


NEW knight-kit knight-kit TRANSISTOR RADIO KIT 
ELECTRONIC PHOTOFLASH KIT Printed Wiring + Works from Penlight. Cell 
New feature- 

Model S-244 jacked photofias! Model Smooth 
pa phot — 5-765 *4% Variable Capacitor 





$ 5 kit—designed for 

top quality de- Tuning 

pendability 

available ata mxperiment wit : | of transis- 
money-saving low price. Ideal rs! Printed juires no wir- 
for black and white or color ust t a few solder 
photography. Xenon-filled re- xcellent recep 


flector-bulb assembly gives over icast band 


10,000 flashes at less than '4¢ each! 1/700-second flash rystal. Com 








freezes the fastest action. Has 50 watt-second output. fits Wu f your hand 
Provides light approximating daylight in spectral quality; single 
permits the use of outdoor-type film indoors. Film guide ’ s plenty 
number for color (ASA10) is 45. Designed for ““X”’ or “‘O”’ : { power for ne reception 
shutters only. Requires sync cable (available from any "a mt ( plete ransistor and 
photo supply dealer) and either battery or AC supply +P i J penlight 

listed below. Complete outfit with battery weighs only 31% . os ig” wy Model S-765 i lio Kit $4.35 
lbs. Kit includes all parts, carrying case and easy-to-follow zh S-266. A 10-ohm head 
instructions. Shpg. wt., 3 lbs. phones and f itdoor an 
Model $-244. Electronic Photoflash Kit. Net $28.50 t tenna $3.15 
$-246. AC Power Supply Kit. Easy to assemble $3.75 

J-626. Battery for above (Burgess U-200 $8.47 


P FAMOUS knight-kit LAB KITS 


6-IN-1 RADIO 10-IN-1 ) 
LAB KIT LAB KIT 








“4 
Model S-770 Build Any Model S-265 “ee eee * ‘ 
95 of 6 Electroric $ 65 10 Electronic a OF a 
Projects Projects Ne > Oo 4: > ig 
\ fascinating and instructive kit. A wonderfully instruct ectr +5 
Enables you to build any one of ics kit. Ideal for experiment © 
the following projects: Standard beginners—fun to build. Constru 
Broadcast Receiver; Wireless a sensitive Broadcast Ré 
“Home Broadcaster’; Code Practice Oscillator; Code Practice Amplifier (for phono or mik W scillator; Home 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- “Broadcast Station’’; Code Pra i Operated 
ginners. Once basic wiring is completed, circuits may be changed Relay, or any one of four other fa Low voltages; 
without soldering. Safe to build and operate; only tools needed are safe to build and operate. Onl soldering iron, 
screwdriver, pliers and soldering iron. The ideal kit for students and screwdriver and pliers. Perfect f n in circuit funda 
beginners in electronics. Kit ineludes mounting board, tube, all mentals, and packed with pr i Kit includes 
parts and easy-to-follow instruction manual. Less headphone (also mounting board, tubes | parts i rophone, and 12 
serves as mike). Shpg. wt., 6 lbs. page builders’ manual. Shpg. wt t 
Model $-770. ‘‘6-in-1’’ Lab Kit. Net only............. $7.95 Model $-265. “"10-in-1’’ Lab Kit. N $12.65 
J-112. Single 1000-ohm headphone for above....... $1.05 J-112. Single 1000-ohm headphor $1.05 
C-100. Antenna kit for above ar $1.05 C-100. Antenna Kit for above $1.05 


knight-kit WIRELESS BROADCASTER KIT 
Model $-705 T his fase ‘inating unit makes it possible to “‘broad- i knight-kit 


50 cast’’ witn phonograph or microphone through any CODE PRACTICE 
standard radio receiver up to 50 feet away—with- 

39 out any connection to the set. May be used with OSCILLATOR KIT 

crystal or magnetic cartridge, or with microphone. 

Broadcasts a clear, full-toned signal. High-gain stage permits 


; ” Cc t— 
using magnetic cartridge without need for external preamp 9 cen 
. area : SE 9 $ Powered by 


Model $-239 Transistor 


Complete with all parts, tubes, wire and solder (less micro- : 
phone). 414 x 5 x 6". Easy to assemble. Shpg. wt., 3 lbs. Penlight Cell 


Model S-705. Wireless Broadcaster Kit. Net only -50 An ideal code p r. Uses transis- 
$-556. Microphone for above with 5-ft. cable $3.95 tor circuit. Extremely low current consumption 
knight-kit PHONO OSCILLATOR KIT — powered by single penlight battery. Pro- 







© ee ’ 4 ta 40 
Model $-760 This low-cost phono oscillator may be used with ict a 2 wih “1 
any crystal phonograph for “broadcasting” re- nput jack for earphone; screw-type terminal 
$ 85 corded music through any standard radio receiver strip for key. In compact bakelite case (2% 
up to 50 feet away. Requires no direct connection x 3% x 2 wits jized aluminum 
to radio set. Operates on any frequency between panel. Complete with parts, transistor, 
600 and 800 ke. Has controls for adjustment of modulation battery and easy-to-f w instructions. Shpg. 
level and selection = clear frequency on radio receiver. Uses wt., 1 Ib ; 
50L6GT tube and 35Z5GT rectifier. (¢ somplete with all parts, - : $3 95 
tubes and instructions. 4!4 x 414 x 414". Shpg. wt., 1 lb, Model 5-239. sali astasecntbcscenine 
Model S-760. Phono Oscillator Kit. Net only $5.85 See Next Page for Amateur Kits 
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ALLIED’S own knignht-kits give you the most for your money 


LOW-COST TOP QUALITY 
KITS FOR THE HAM 





BUILD YOUR OWN QUALITY HI-FI AMPLIFIER! 


knight-kit 


BASIC 25-WATT 
LINEAR-DELUXE 
HI-Fl AMPLIFIER KIT 


Model S-755 


4 é 
i ; 3 nn one 
Williamson-Type Circuit ’ _ £ 














Printed Circuit Board soi 
Chrome-Plated Chassis = : 
knight-kit ™ 
This supe tv hi-f nplifier lesig 1 to satisf he most criti stener nte ed 
This super-quality plifier is designed to satisfy the most critical listener. Model s-255 50-WATT CW TRANSMITTER KIT 
for use with tuners ir r ratir t t-in preamp or with separate preamp. Incorporates test 
Wi illiamson-ty pe r t ar has potted matched transformers. Delivers maximum output of $ 75 Built-in Pi-Type Antenna Coupler 
45 watts. Frequency response is , ib. 10 cps to 120 ke, measured at 20 watts. Har I f 
distort 1 is only .1 ght pt watts. Intermodulation distortion is only t ‘ ew t the a > 
wa nd only .4 watts ‘ ps and 7 ke, 1:4 ratio. Hum level is —85 db below f now's aa ae ‘ " 
rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25-watt output is 1.8 volt o ; one ¢ kgs 
Uses two 12Al tw 4381's, and a 5V4. Etched circuit is utilized in voltage amplifier and rs ver olferes Peay : © and ver 
phase inverter stages to speed assembly. Has output tube balancing control, variable damping ow-power Tig for the ne agen 
control, and on-o witch. Handsome chrome-plated chassis 4x 9x 2”. Overall height veteran eatures 0) watts inj 
4 4 ‘ 7 mid =. me = efficiency 6AG7 modified-Pierce 
A cle e true hi-fi amplifier equal in performance to amplifiers selling at over twice the price VFO tk p a 
. lete all parts bushne ay to assemble. Ghne. wt > : or Ww 1out circu change 
Con with par I assemble. Shpg. wt., 27 lbs $44 50 age of 80. 40. 20. 15. 11-10 mete 
Model S-755. Basix Watt Hi-F Ar nplifier Kit. Net only . . output matches line impedance 
$-759. Metal enclosure for above lack finish. 3 lbs. Net heneere . $4.25 permits use with any type « 
antenna tuner required 
oscillator and final. Power take 
ment and B-plus voltages for ott ( 
finished chassis and cabinet inter 
bypassing, and coaxial SO-239 
vide excellent T'VI suppression. M 
plate or grid current of final. Jacks f Vi , 
key. Supplied with all parts and tul ‘ r 
and key. 8'% x ll‘, x 834”. Shpg. wt 
Model $-255. 50-Watt Transmitter | t $43.75 
knight-kit 
knight-kit knight-kit SELF-POWERED 
; 20-WATT HI-FI AMPLIFIER KIT vEO KIT 
Model $-753 Chrome-Plated Chassis Model S-750 Chrome-Plated Chassis Medel $-725 
Famous for wide response True hi-fi for less! Fre oe x 
$ 50 and smooth reproduction $ 75 quency response i dt $ 50 
at low cost. Only 0 volt 20-20,000 cps at 20 watts 
drives amplifier to full out Distortion, 1 at 20 watts 
put. Frequency response Hum and noise level: tuner 
+ 1 db, 30-20,000 cps at 10 watts. Harmon input, 90 db below 20 watts; phor it 
distortion less than 0 it 10 watts. Inter- iciee 20 watts. 4 inputs: magnetic phono Complete with built-in power s l ( ef 
mod. distortion less than 1 at full out- microphone, crystal phono or recorder, and sadl ‘a ge regulation assure hig to Se 
put. Controls: on-off-volume, bass, treble tuner. Controls: Bass, Treble, Volume, Se oneitintion Levine characteristics ity Meath: Tecan 
Input for crystal phono or tuner. Chromed lector. With compensation positions for 78 ont clic hn ay hirps. Full TV I aumeeen Ree nh 
chassis; punched to accommodate magnetic and LP records. Built-in Preamp. Outputs of bandspread: separate cal Sather ? a 2 
cartridge preamp. Matches 8 ohm speakers 4, 8, 16 and 500 ohms. 23 lbs iS 34 and 10 meters ae Ls a 
Shpg. wt., 14 Ibs $23 50 Model S-750. 20-Watt Kit. Net $35.75 chassis construction keeps heat fr 
Model S-753. Amplifier Kit. Net $-758. Metal Enclosure. 3 lbs $4.15 mining circuits. Output cable p 
Model $-235. Preamp Kit for above $3.10 $-752. Chrome-plated escutcheon for ab of transmitter. Output on 80 and 4 Ww 
$-757. Metal Enclosure. 3 lbs.......... $3.95 net installation of amplifier. Net $1.40 Off-Transmit switch for “no | 
switch contacts for operating relay ther « 
ment. With all parts and tubes it 
f\ I 4 ' = BD) iad f\ BD) Te) Model $-725. Self-Powered VFO Kit. > $28.50 
100 N. WESTERN AVE., CHICAGO 80, ILL. NEW xnight-kit 


AMATEUR RF 
“Z” BRIDGE KIT 





ALLIED RADIO CORP., Dept.02-J-6, 100 N. Western Ave., Chicago 80, Ill. 








j Ship me the following KNIGHT-KITS: 4 Model S-253 Measures st 
| Quantity Description | Model No. Price | $ Be BWR) a Se ie 
l ss = eee networks for optimum results. Any VOM nay be 
| for null indicator. High accuracy witt 0,001 
aa 2 " VOM. Correction factor info supplied for other VON 
With coax input and output connectors. Meter 
: input and bridge voltage. Calibrated € 
impedance reading; includes 1 pre 
$ enclosed. For parcel post include postage (express is shipped collect) precise calibration adjustment. Witt part 
handy plasticized SWR chart. 1 '4 Ib 
| Nome Model $-253. "Z’’ Bridge Kit. Net only $5.85 
Address ——- —— 
| City ; Zone _ Stote__ 
i. em am am am Ge Ge es es es 
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BK > | SW ON VOL CONT 
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+] 
+ af 1 = 
‘ 50 Sn 6V Hl ; TA 4 ; e % 
; : Sa 4 Of ; ‘ ‘ T oO bx 
C 04 30 ~ | ; / 
0% COL _ ¢ 7 a ins : 4 30} |C ¢ ce nie 
—s + ad 2N94 - A : ion 
lize, | TH : é E 1 
y | G T T T T 0s TRANSISTORS ~ DENOTES CHASSIS © ‘ 12.73 
; d 
7 2n | 0s 4 
a | [ipedet ttre 
) 2n a es 
mw | 3 and 
>= > 4¢ — 
Fig. 4—Zenith model 500 Royal is a seven-transistor superheterodyne, 
(Continued from page 92) A 1N295 diode detects and furnishes volts) t t e emitter is 
plainly marked on the dial. The case ave (negative) voltage The iudio return t ta] 1eT 
has a_ three-position handle. It can channel use three 2N35_ high-gain thar ‘ a 
swing up for portable use, slide down transistors. A jack provides an outlet re t A ne voltage drop 
to serve as a table support or hug the for an earphone for private listening is neede it t 1 tl ; gen 
bottom of the case when placed in a There is no need to disconnect the out- erat the ‘ tor R4 
pocket or purse put stage during this time because there and th e degenera 
Fig. 4 shows the schematic, with is negligible drain by a class-B stage _ tio t ting bypass 
voltages indicated on if and af tran- operating at zero signal. ipacit ‘ t tap of 
sistor elements. Note that the voltage Undistorted power output is 100 mw, the I i collector 
on each n-p-n type reads higher on the with a maximum of 180 1 he re- t nd thi 
base than on the emitter to permit ceiver has a sensitivity of 500 micro- Ci. 7 et t tter it mu 
conduction. volts per meter for 50-mw output. flow ft] to the AF 
Separate transistors function as mix- volt t I ng through 
er and oscillator. The oscillator tuning G-E models 675, 676 
capacitor is across the upper portion Both of these sets use five trar tors, \ ! t ves near 
of the coil. Tap 4 (of the coil) is all of which are p-n-p except the detec- y 1 t emitter i 
grounded for rf, placing it at emitter tor. A single transistor operates as an t t tage re- 
potential. Tap 6 connects to the collec oscillator—mixer. Another the audio veneratior f tor R6 
tor. Terminal 1 connects to the base output stage which can deliver up to til th econdary 
through a capacitor. This arrangement 10 mw at 10% distortion and an audio Reé However, if 
may be recognized as equivalent to a peak of 60 mw. The receivers (Fig. 5) eneratiol ite of it, 
tapped Hartley which oscillates because are plate-wired. umpir vy using a 
it feeds base and collector out of phase; V1 is the converter transistor. Mix t . f d be a 
the intermediate tap is for the emitter. ing is done by a series connection of ducing 
The converter and first if are gain- Tl (the antenna loop) and T2 (the 
controlled In the absence of l oscillator coil). Inductive coupling be- V4 D1 ‘ ectior by the 
both stages are biased from voltage tween the base and collector windine 0 ohn 
divider R1—-R2-R3 (volume control). generates the local oscillations. V1 is High f ncie ed through 
On arrival of a signal, negative ave biased for detection (otherwise it can- a .l f i appears 
voltage is fed into the base of each not produce the desired if beat). This act the t Note the 
stage to reduce gain and prevent ove bias is set by voltage divider R1-R2-_ direct « tput stage. 
loading. The second if stage is fixed- t3. A blocking capacitor prevents the While th é optimum 
biased by R4—R5. Both if stages are coils from shorting R1. mat ng t nt coupling 
neutralized, using both resistance and Note the absence of neutralization. method, and ver losses it 
‘ capacitance. Neutralization is between To make this possible V2 is operated a transf ne 
collector and base of the same stage. at less than maximum voltage (13.5 When V4 t tput (as 
j ger), a 
1A Dpre € across 
° 2NI36 on 2NI23 2NI137 2N13502 2NI23. 2N78 2N44 the ‘ e detecto) 
ADJ FOR MAX AT OSC - CONV + S60uyf FAMPL /560uuf FAMPL ,-7S0uuf DET OUTPUT 
ISOOKC WHILE Vv! 1 j e) ] 
ROCKING 7, vas é ! I 
GANG Loop aI]—or pn “ . 
aio ~ || n ‘ 
SI) eo , 
= II ) " pecified 
tuning f° 01 ‘ ’ t the if 
- tran nel " he ist 
igf CL SE 20/8 LoFF 2.7K ~ 8/i5V al vorking 1 Couple the 
V - a5 oo ol Co. = na venerat the nig 
| | p= a Wasbaedlisciesaanivisiaidadbeniclt ' ¢ +} Tae ‘ 41, 
a 2.7K -_ ) e ante I 
“yar ADJ FOR MAX] BATT PLUG N =13.5V frequency e} f t 
AD FOR J 0 455KC TOP VIEW -4.5V . 
MAK AT ~ 3 + may be aligne t w-frequenc\ 
(620KC-GANG OPEN PEAK AT 600KC - ROCK GANG > | prov . 
end ene ( rove 
Fig. 5—General Electric models 775 and 676 use five transistors. necessary, BE CONTINUED 
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HASE shift is important in auto- 
mati¢ frequency control yn 
chronized sweep, tone correctior 
chrominance and color oscillator 
tion to mentior ! 
ipplications ir modert 
Phase hift Ircult onsist 
t or inductors or both 
I tor In sé paral 
t ns. 
The number of degrees by which vi 
Ww h reference t tne ource Volt 
varies with the amounts of resistance 
itance or I ictance ind operat- 
t quer Problen ire mplified 
ombining \ tance 01 nduct 
ind frequer na ngle term 
i ince it tne | atir frequency 
Kt ! ohn I ea nee ind ohms 
tance we é ha hifts 
i! erees for any series circuit on the 
Or he } ire ying line for 
" i nift of Ot 10 it inter'y ot 
) } é tance and reactance scales 
e multiplie r divided by any 
but both by the same number, 
rir then I i range for any 
nee and re tance In a problem 
Rea r I il pacitance and fre 
( ma ‘ ead directly from 
e! } t r he December, 1955 
f ELECTRONICS or both 
( I ictive reactances 
mputed fT m formulas at the 
, } 1 
He re int I ‘ 
L. Pi t ! between voltage 
l re il voltage icross 
ner a cap yt nd tol n series 
‘ iV l tt) 
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source voltage capac 
voltage 


3. With only inductance nd resist 


source 





ance In series the re¢ t tage /ags 
and inductor voltage /e ree volt 
age 

1. With capacitan e and 
resistance in serie t irv to 
determine the separate t P ind 
Inductive reactance ther take their 
difference as the net ¢ e for 1S¢ 
on the rt ( I } net i 
capacitive if capacit ‘ tance j 
the larger, inductive if ir tive react 
ance is the large 

To illustrate how phase shift rea 


assume, as in Fig. 2, I re t 





ance and 1 f capacitar erie at 
60 cycles. Capacitive may be 
determined from an alig? nt chart a 
about 2,600 ohms. Menta ve} tiply 
the resistance and reactance cale of 
the phase-shift chart | then go 
to 5.000 ohm ilor ¢ tance 
scale and dow ti pposite 
2,600 ohms on the reactance ile 


At the intersection f tance and 


reactance we read on the ngle line 

and their scale that ‘ the 
resisto. leads the ( ¢ ltag by 
about 27°. Since the difference between 


resistor and capacitor ‘ ilway 
is 90 the capacitor tage n tn 
problem must lag the oltage by 
G0) 27 or 63 

In Fig. 3 we have a fixed resistor of 
1,000 ohms, an adjustab esistor of 


10,000 ohms and a capacitor of .033 uf 


in series, at 1,000 cycle will be 


the limits of phase shift when adjust- 
ing the 10,000-ohm resist« through its 
range? From at ignment chart we 





about 4,800 ohms capacitive react 


0033 uf n | 


read 


ance for 000 vcle 


Spot 





° 

ting the intersectior 
minimum resi ince 
ohm maximum re 
reactance line for 1,2 
phase hift chart I 
will be from about 

Voltage phase a 
be shifted with re 
age by a variable 
with the resistor. In I 
a 150—650-uuf mica t 
with a 47,000-ohm fixe 
10-ke source. From the 
for capacitance we 
about 100,000 ohn 
ke, about 25,000 of 
the pl t | 
ectior or these tv 
a vertical line for } 
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and 65° for mini 1! 

In Fig. 5 we } ( 
and .01 f capacitar | 
a 10,000-ohm resist =. 
requires determinir Dot ] 
reactance and takir I 
From an _ alignment 
capacitive reactant | 
ohms for .01 vf at 5 | ( 1 
inductive reactance 
gives 7,860 ohms for 
The difference i $1, 1 Of 
eactance, inductive De 
tive reactance 1 
capacitive reactance 

Spotting the inters¢e 
ohms resistance and 4,76! ‘2 
ance on the phase-shif tu 

shift of slightly more t ! 
age across. the re t 
voltage because the net reactal 
inductive 
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The Book that Launched 


Thousands of Careers is 


yours FREE in a new edition 
TELLS HOW YOU CAN BE SUCCESSFUL | 





IN RADIO-TV-ELECTRONICS 





OU CAN PLOD ALONG for years, 

getting paltry increases, enjoying 
little security, finding your work dull 
and drab. 

Then something happens. Things 
look up. Your earnings rise. 

““Luck,”” some may say. 
tacts,” others may suggest. 

But in your heart, you will know 
the answer: ‘““Training.’’ And it all 
may have started the moment you 
sent for a free booklet, ‘“Your Future 
in the New World of Electronics.” 
This booklet tells you where you 
stand in Electronics. 

Tremendous expansion leaves 
this gigantic industry pleading for 
trained men. Top manufacturers sold 
billions of dollars worth of electronic 
merchandise in 1955. By 1960, the 
radio-electronics industry should do 
no less than 15 billion dollars per year, 
not counting military orders. 

Today, there are over 132,000,000 
radios in use. There are 38,000,000 
TV sets and 477 TV stations in opera- 
tion. Color TV is coming into high 
gear. Countless positions must be 
filled—in development, research, de- 
sign, production, testing and inspec- 
tion, manufacture, broadcasting, tele- 
casting and servicing. To fill these 
posts, trained men are needed— men 
who somewhere along the line take 
time to improve their knowledge, 
their skills. Men who, today, perhaps, 
take two minutes to send for a booklet. 

“Your Future in the New World 
of Electronics” shows how CREIl 
Home Study leads the way to greater 
earnings through the inviting oppor- 
tunities described above. 

However, CREI does not promise 
you a “snap.” With an accredited 
technical course such as this, 


“Con- 


you 
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POSTCARD TODAY 


Send for Your Free Copy Today! 


must study to convert your ambition 
into technical knowledge you can sell 
in the fabulous Electronics market. 


Since 1927, CREI has provided 
thousands of professional electronics 
men with technical educations. Dur- 
ing World War II CREI trained 
thousands for the Armed Services. 
Leading firms choose CREI courses 
for group training in electronics, 
among them United Air Lines, 
Canadian Broadcasting Corp., Trans- 
Canada Airlines, Douglas Aircraft 
Co., Glenn L. Martin Co., Columbia 
Broadcasting System, All-American 
Cables and Radio, Inc., Gates Radio 
Co., Canadair Ltd., Federal Electric 
Corp. and U. S. Information Agency 
(Voice of America). 

CREI courses are prepared by 
recognized experts, in a practical, 
easily understood manner. You get 
the benefit of time-tested study 
assignments, of personal supervision 
of a CREI Staff Instructor who knows 
and teaches you what industry wants. 
You learn on your own time, during 
hours selected by you. This complete 
training is the reason graduates find 
CREI diplomas keys-to-success in 
Radio, TV and Electronics. CREI 
alumni hold top positions in America’s 
leading firms. CREI’s Placement 
Bureau finds better positions for ad- 






Brand New Edition 
Now Available 


vanced students and graduates. Al- 
though CREI does not guarantee 
jobs, requests for personnel far exceed 
current supply 


Now is the time of decision. Luck 
will not propel you forward unless it 
finds you trained. Contacts won’t 
budge you an inch unless you have 
the skill to back them up. The answer 
is: Technical Training and will- 
ingness to learn. Together they will 
bring you increased earnings in this 
new Age of Electronics. Fill out the 
postage-free repl) rd and mail it 
now. We'll promptly send you your 
free copy of “Your Future in the New 
World of Electronics.”’ The rest 
your future—is up to you 
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Fig. 2, above—A simple R-C series 
circuit. 
Fig. 3, right—R-C circuit with 
potentiometer. 
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Fig. 4—Resistor and variable capacitor. 


whether one voltage leads or lags some 


other voltage, look at it this way. The 
resistance line across the top of the 
phase-shift chart represents voltage 
across the resistor. The reactance line 


down the left-hand side represents volt- 
age across a capacitor or inductor. Any 
diagonal line drawn from zero to an 
intersection represents voltage. 

As in Fig. 6, all these lines are to 
be considered as rotating together 
counterclockwise around the zero point 
as a center, but without changing their 
relative positions. If, during this rota- 
tion, some voltage line would arrive at 
any given point around the circle before 


source 


another voltage line, the first voltage 
is leading the second—it gets there 
first. Of course, the second voltage is 
lagging the first one—it gets there 
later. 


Color problems 
The phase-shift 

for solving 

and color 


may be used 
chrominance 
sections of 
TV Chrominance _ signals, 
their and phase relations 
often are shown as in Fig. 7, where are 
marked the values for two problems to 
with the phase-shift chart. 
The first problem (Fig. 8) is to put 
two color-difference signals 
and find the resultant chrominance sig- 


chart 

problems in 
oscillator color 
receivers. 
components 


be solved 


together 


nal. The color-difference signals con- 
sist of 51.5 voltage units of ‘_—~ 2) 
and 28.5 voltage units of (e—~ Yt ). 
Since color-difference signals are in 


quadrature (separated by 90°) we may 


place them on our phase-shift chart as 


shown. The resultant is a line drawn 
from zero to the intersection. This line 
lags the (R-—Y) voltage by about 


104 


| LAGGING ‘ 
Fig. 6—Relationship of ac voltages. 
29° and, of course, leads the (B Y) 
signal voltage by the ditference between 


90° and 29°, 61 On a _ color-phase 
chart such as that of Fig. 6 we would 
identify this resultant as a chromi- 
nance signal for green. 

Reversing the procedure, we may 
commence with a chrominance signal 
voltage for some known color and deter- 
mine the color-difference signals from 
which it is formed. Fig. 9 represents 
an orange chrominancs ignal of 60 
voltage units strength lagging the 

(B-—Y) signal or reference phase 
by 50°. On the phase-shift chart we 
spot a point which is 60 units distant 
from zero and on the 50° radial line. 
Following upward from this point we 
come to 38 units on the (B-—Y) axis, 
and following to the left we come to 
16 units on the RY axis. Thus we 
learn that the orange chrominance sig- 
nal is the resultant of 38 units of 

(B Y) voltage combined with 46 
units of RY voltage 
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HE PROVED IT FOR HIMSELF! 


The new Pyramid Imp is smaller, yet better than any other molded paper tubular 
capacitor; Operates at full rating of 100°C (212°F—boiling point 

Exceeds moisture resistance requirements of U. S. Government specific 

MIL-C-91A; Copperweld leads are securely imbedded to withstand 

4 360° bends without breaking. 

These features, plus an almost indestructible thermo-setting plastic encasement make 
Pyramid Imps your best molded paper tubular capacitor. 


For full information on Pyramid capacitors and rectifiers, 
: see your local distributor or write to 


DISTRIBUTOR DIVISION 


PYRAM } D ELECTRIC COMPANY 


1445 Hudson Bivd., North Bergen, N. J. 
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TI ave. However, a_ pe! 
longer length and | 
Conventional 1 

elenium rectifier 

or more are needed it 

cost) and their dist 

and size are exce ive 
The S3Y30PI 


Transistor-osctllator 
1 QANSIWSTOY-OSCILLATO} ',-inch-diameter Ba 


type u nit 


1s smaller anda 


107 @ th tent & 


inches long containil 
in series. An axial w 
long extends from 


This rectifier is 
for a capacitor-iny 
1080 peak inverse 
will deliver 2.5 ma of H 
in this power supply 
deliver only 3 or 4 





Primary powe! 





vi 
any 6-volt source. ¢ 
¢ Unit built on print- volts input is unde \t 
ed circuit board. 1 penlight cells (size AA 


} the unit continue 


\ hours. For norma 
IMPROVED | ca ae 
\ operation per day 
SUPPLY same 4 cells shou 
weeks of operatior \! 
be replaced for mnly 
POWERS ane 
will provide’ ever 
This power unit 


G-M COUNTER ee 
The transistor—o 


source has many 
ventional types ict 00 y 


by THOMAS G. KNIGHT 


batteries (too exper e) 
(too inefficient be 





ERE is an improved version of of $1.05. It is a very small ('4-inch 
the power supply used in the’ diameter) high-efficiency type. Ex- 2N107 
Transiston - Operated Geiger tremely high back (inverse) resistance cK722 r ; 
Counter ( RADIO- ELECTRONICS, and good forward conductance result f i — or a T 
April, 1956). in very efficient operation _ — ? > J O > 
Improvements include much smaller Four NE-2 neon bulbs in series with She se \ y 
physical size, increased power efficiency a 4.7-megohm resistor make up the pwr ail > al t 
and replacement of the vacuum-tube voltage regulator; filtering is handled Lge SHS ; (S) 
diode by a selenium rectifier. An off- by a .01l-uf capacitor ¢ SHH 
the-shelf transformer eliminates hand Any high-voltage half-wave rectifier, — S ; 3) 
winding required in the original. The including vacuum diode or selenium Ss tu 
present low cost of transistors makes rectifiers, will work with the improved Roars 
construction of this power package even high-voltage power ipply, provided ~ ($) 
more attractive than when the original the peak inverse voltage rating is high eS 
model was devised. enough (at least 1,000). If selenium [+ $ 
Fig. 1 is a schematic of the unit. A rectifiers are used, their reverse cur- 
tapped primary winding on the high- rent must be very low, about 1 micro- 
voltage stepup transformer is_ used ampere or less, for the powe1 upply Fig. 1—The high-voltage power supply 
instead of a separate feedback winding. to deliver peak voltage This requires 
The transformer is a UTC Ouncer type a good-quality selenium stack of at frequency interference Ir 
O-2 (line to grid) with only half of least 30 cells in series. Of course, vac- this power pack G : 
the primary used. Oscillation is guar- uum diodes such as the Victoreen 5799 built into a_ portabl ra ‘ 
anteed with the connections shown, or Sylvania 5785 may also be used with counter combinatior Bot 
there being no ambiguity as to the practically zero reve) current. How- may be performed 
polarity of feedback pulses. If the pri- ever, the necessity for heating the fila- the output of the Geiger tube be fed 
mary terminals are not connected as ment is a real disadvantage. Cold- into the antenna f the table 
shown, the unit will not oscillate and cathode gas diodes such as the 5517 on receiver (Fig. 2)! Th fé 
the transistor may be damaged. If CK1013 are not recommended due to also be used with a 
the secondary output connections are a 100-volt drop acro the diode which radio in fact), thu ermitting 
changed from those shown, capacitive lowers the available useful voltage out- of rock samples for 
loading of the output voltage (by the put of the power supply After the unit is wired 
internal winding capacitance of the High-voltage low-current elenium operation will be indicated 
transformer) will lower the voltage. rectifiers are the best choic: ie to their or flashing glow of the neon 
The selenium-rectifier polarity must small size, efficient operation and long few seconds after powe1 
also be correct to rectify the highest- life. I have found that selenium stacks Power output, though minute f 
amplitude pulses. The selenium rectifier of 30 (or more) 26-volt cells and 2.5-ma ficient to operate from one i I 
(type S3Y30PL) is manufactured by current rating are best. More than 30 or more 1B86 counter tubes in p 
and available from the Union Switch & cells in series reduces the reverse cur- The case of the transformer n be 
Signal Co., Swissvale, Pa., at a cost rent and raises the eful tput volt- grounded if necessary. Howevs 
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Fig. 2—Setup for feeding signals from 
geiger tube to receiver antenna circuit. 
left floating with respect to ground 


minimize capacitance 
MA 


an fm Ae 
st 


4—+<9 


ri. 


Fig. 3—Measuring the current gain. 


The only problem that may confront 
the constructor is the choice of R1 and 
Cl in the oscillator circuit. The values 
hown should operate in most cases. 
Slight variations in transformer char- 
acteristics may make it necessary to 
use other values. If the output i too 
low at 6 volts, 2-ma input, increase or 
decrease the value of C1 

Incidentally, when inserting a meter 
in the battery leads to measure cur- 
rent drain, it is necessary to bypass 
the meter with a 25-uf (or larger) 
electrolytic capacitor to neutralize the 
ieter inductance (Fig. 3). If the input 
current is not between 11% and 2 ma, 
increase R1 if current is low and de- 
crease it when current is high. Where 
necessary choose values of Cl and Rl 
o that with 2-ma battery input cur- 
rent, the neon bulbs emit a steady light 
or fast flashing rate (approximately 
10 or more flashes per second). 

2NI07 
CK722 


| 


[ pe & 6 


| 





Fig. 4—A _ positive-voltage supply. 


Parts for power supply 

Ri—22,000 ohms, '/2 watt (see text): R2—4.7 meg 
»hms 2 watt; CiI—O.15 wf (see text); C2—0! uf, 
600 volts. VI—2NI!07 or CK722 transistor: BATT |—4 
penlight cells or equivalent; TI—UTC O-2 ouncer 
Di—selenium rectifier (see text): 4 NE-2 neon lamps 
| sheet of Bakelite or insulating board 


This particular circuit generates the 
high voltage with the positive side 
grounded. To furnish a negative high 
voltage ground it is necessary to con- 
nect the transistor, rectifier and trans- 
former as in Fig. 4. * END 
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ARE YOU NOW 
QUALIFIED FOR 
WORK ? 


THEN HERE IS YOUR OPPORTUNITY FOR 
AN ENGINEERING ASSIGNMENT WITH 
THE RCA SERVICE COMPANY ! 


e And you'll be eligible for educatior 
RCA’s liberal Tuition Refund Plar 
that actual engineering educatior 
Many other company-paid benefit 
Starting salaries + pleasant suburba 
tion expenses paid. 


Which of these engineering fields do you prefer? 
@ Missile Electronics 
Navigational Aids Planning & 


Naval Electronic Systems | 


ARRANGE FOR CONFIDENTIAL INTERVIEW WITH 
REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT 
AT A LOCATION CONVENIENT TO YOU 


Please send ¢ 


Mr. John R. Weld 
Employment Manager, Dept. Y-8J 
Radio Corporation of America 


Camden 2, New Jersey 


’ RCA SERVICE CO., INC. 
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PHOTOELECTRIC 
LIGHT 
COMPUTER 






By JOHN R. SATTER 











. 
Handy dex Ze 
for photograph ~f 
darkroom use 
Internal view of 
the light computer. 
eet ith 
iced 
% ot AG 
HE most time-consuming part of potentiometer in the cathode circuit. > 
darkroom work is making test If the potentiometer is set so that the Tine sw) web lg 
strips to find the proper exposure neon bulb across the plate load resistor l2AT7 
time for each negative. With this is just extinguished in total darkness, 
computer, test strips are banished for- the unit will be most sensitive. The ” 
ever from your darkroom. It will, at phototube conducts more current as 
the flick of a finger, let you determine the light falling on its cathode becomes 868 |2 teal t 
exactly how much light is striking brighter, thereby reducing the bias and 
your enlarging easel, regardless of allowing more plate current to flow in 
negative density or the size of the Vi-a. More current flow produces a 
enlargement. larger voltage drop across the plate * 
By using a high-gain vacuum tube load resistor. This continues until the ' 
this instrument is much more sensitive voltage drop is great enough to fire 7 
than light meters available for gen- the neon lamp. 
eral use. And, since no expensive To calibrate, make an enlargement 
microammeter is necessary, the cost at some convenient exposure time in 
of parts is limited to approximately the usual way. Then, with the photo- . 
$10—less if the constructor has an tube placed on the easel under the ‘ 
electronic junkbox available. Eyestrain darkest portion of the projected nega- 
is at a minimum since the indicator is tive image, adjust the potentiometer 4 
an illuminated bulb rather than a so that the neon bulb ji ist extin- , : ' 
meter, most difficult to read by the guished. Thereafter it is necessary Schematic of the light computer 
light in a darkroom during enlarging only to place the phototube over the , 
operations. darkest portion of any projected image Parts for light computer 
To keep the weight of the computer and close the enlarging lens diaphragm —_!—47,00,_ !—470,000 ohms, |—22 megohms " 
~ ss - resistors; I|—5,000-ohm potentiomet 2 watt 
to a minimum, no filament transformer until the neon bulb is just extinguished. 001, I—3 uf, paper capacitors uf 15 
is used Instead, a 3-uf paper capacitor With the same predetermined exposure, Sa at ——— ate -— 868 ‘ 
is the filament dropping reactor. Con-_ all the brightest portions of the posi- pushbutton switch: I—spst switch metal bon 
suming no power in itself, there is no tive prints will have the same tone. proximately 4 x 4 x 2 inches; | . . 
heat generated as with a resistor, and The light computer may also be used 
power consumption of the instrument to judge the contrast of paper required using the same principles set 
is limited to approximately 2 watts. for a given negative by noting the above. 
Layout of parts and the method of _ difference between positions of the bias The pushbutton switch should 
wiring is not critical. adjustment for the lightest and dark- be operated with normal room 
: : J est portions of a projected negative on; doing so will overload the 
Operation and application image. The greater the bias difference bulb. The darkroom light should 
When the pushbutton switch is de- needed to extinguish the lamp, the be shaded from the enlarging ease 
pressed, plate voltage is applied to greater is the contrast of the negative erroneous readings may result. Aft 
Vi-a, causing plate current to flow. and the softer the paper contrast re- an evening of use this instrument 
The magnitude of the plate current quired. become an indispensable part of 


depends upon the bias, set by the Exposure time may also be indicated darkroom equipment 
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GUILD PLANS EXHIBIT 
A brochure issued by the Radio & 
relevision Guild of Long Island (N. Y.) 


indicate that plan for the Long 
Island Electronics Fair have reached 
the concrete stage. Exhibitor are 
offered ar unobstructed pace of 


90 x 130 feet in a building which forms 
part of the University of New 
York at ‘ifty-one booth 
are planned for the hall, 


State 
Farmingdale 
and at 
local TV 


exhibitor 


antenna system covering a 
channels is being set up for 
a clesed-circuit system which 


hibit 


as well as 


will carry color signals during ex 
Plans for technical 


other activities are being made but had 


hours. lectures and 


no been published at the time ot 


writing. 


TV SERVICING 
\ new 
device (see photo below ) 


ENDED 


] t. 


siide-rule I 


circulat pe of 
makes the et 
own troubleshooter, 
New Jersey 
Prepared for the 
found the fix-it-yourself book 
ago too difficult, it has a 


showing 


accord 


owner his 


ing to a company selling 


the device man who 

popular 
a few years 
number . of 
defects 


pictures screen 
These are distributed 
a revolving outer cial, and it is 
picture with the 
tablish 


fault and the adjustments 


around 
nece 

sary only to turn the 
fault to the 
the tubes at 


to be made. To aid 


index point to ¢ 


n adjustments, the 


rear of a “typical” chassis is shown 
so Mr Set will know where to 


reach for his width control and where 


Owner 


Qnnos on 
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for the centering or focu There 
even a drawing to drive home the point 
that miniature tube pins should go in 
the corresponding socket he wher 
replacing tubes. 

The owner then “removes the tubes 


has them tested and replace them and 
hi set is work nev ’ 


100 FIRMS SUPPORT CODE 
A nine govern TV 


service tactile 


point code t< 


companies’ advertising 
subscribed to Dy more thar 
100 firms in the Memphi . Tenn., area, 
ge V Morse, J1 


Memphis Better Busi- 


has been 


according to Geor 


manager of the 
Bureau. 
Firms are 
things to: 
quotations on 


ness 
pledged, among othe 


make no extremely low-price 


1] 


service calls, make 1 


discount offers for a first servi 
to issue no coupons entitling the holde: 
to special service discounts, 
inderselling or underpricing cl 
to make no statements disparaging to 
competitors. 

Some 300 complaints and inquiries 
on TV have 
the Memphis BBB during the first five 
months of this year, Mr. Morse said. 
Most of the complaints were based on 
the cut-price call, which economical set- 


found 


service been received DY 


owners extremely expensive in 
the long run. 

Mr. Morse stated radio 
in seventh 


most 


and TV were 
place among the categorie 


active from the standpoint of 


the BBB. 


wo 0% 
~ oe \ 


a 








COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 





for the com- 
plete 2-volume 
course 


M 
professiona 


d wat ficiency and earn 


THE NEW Ghirardi 


RADIO-TV SERVICE LIBRARY 


1—Radio and Television Receiver 


TROUBLESHOOTING & REPAIR 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


New low price... You Save $1.25! 


while y 


10-DAY FREE TRIAL 


B pept. re 


ESWH TING & RE 


RY & PERATION 


Check here fc MONEY-SAVING COM- 
BINATION OFFER Save $1.25 
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TECHNICIANS’ NEWS 
NATESA CONVENES SEPT. 14 


The annual convent 
tional Alliance of Te 
tronic Service Associat 
at the Sheraton Hotel, C} 
14—16. It will undoubte 
NATESA has held a 
come before the delegat: A 
some of the most imp 
zation has ever har 

A full program of 









PHAOSTRON 


PROBE-LITE 


ILLUMINATED TEST PROBE 
SELF-CONTAINED 
SEE WHAT YOU ARE TESTING! 


5250 aa 





onstration so time 





patible with the bu 
will cover both the 
ness problems of the 
Entertainment has n 
and an interesting 
all. 











NEW MID-STATES GROUP 


I 


Technicians from High Point, G 
boro and Winston-Sale N. ( 
June 14 to lay the 
association of TY 
in the central part 
group will be know: 



















the Tri-City Techniciar \ 

Officers elected for a thre ! nt! 

are Jim Hornaday, High Point 

dent; Van_ Sickle W 

vice president; Joe Wor (;reer 
It is just like having an extra secretary: C. B. Steele. G 

treasurer. It is hope 


hand. Simply insert the probe 
from your tester into the jack of 
the Probe-lite and the Probe-lite 
becomes alive to instantly give 
you a brilliant, pre-focus spot- 
light on the area that you are 
testing plus a long, extra slender, 
probe tip for making electrical 
contact in difficult places which 
previously were inaccessible. It 


may serve as the 
organization, and 
time shops in the are 

three cities—have beer 

and a monthly sched 

has been set up Al] 

to communicate with J Woo ~ 
Spring Garden St., Greensbe N. 


12% OF SERVICE IN N. Y. 


Preliminary report 


could pay for itself the first time business conducted by the S. 1 

you use it of the Census, indic ita 
12° of the natior radic ul \ 
repair shop income was | 


in New York. Illir 
California 9°,, Pennsy nia ( 
Ohio 6°.'Unfortur 
not give any data la 

The report brought 


Get a FREE PROBE-LITE | 






If you are the fortunate owner of interesting fact tl 







a Phaostron ‘555”" or ‘*555A”’ radio and TV hoy 
ag we a “tty a Probe- than 200% between 1948 
ite free. Mail us the warranty 1948 receipts being $106 






page you will find in your instruc- 
tion manual. We will send you a 
new Probe-lite and return your 
warranty. Be sure you include 
your correct name and address 






the 1954 income §$ 







DETROIT APPOINTS BOARD 
The committec to ( LD 

new TV servicing ordi 

appointed by the May 

Alexander Weiss, G ar G Rad 







! October 1, 1956. 





This offer is good unti 






Television; Ralph Care Ur 
idio; Lawrence Howat Rad I 
troni Television Schools; P 
3rennan, Independent Teles n R 
ry ith fae 7 pairmen’s Association; Edgar | 
yi I | ] | | chief engineer WWJ-TV; Edwin | 
] a . Denstaedt, director of commut tio 


for the Detroit police 

Heilborn B. Love, chief 

‘ of electrical inspection of the 
: department of  buildi: 
engineering 





PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif 
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Designed for Perfect Color 
Reception on all 12 9 py 


New WINEGARD < 
Engineering Development 


Increases Antenna Sensitivity Cag. ; A 
Doubles Front-to-Back Ratios! 


If awards were given for antenna performance, the new WINEGARD 
COLOR'CEPTOR would win them all! That's right! In side-by-side 
field tests, competing with other types of antennas in all parts of the 
United States, the amazing COLOR'CEPTOR outperformed all others 
tested. These tests included sensitivity (where the COLOR'CEPTOR 
averaged 47°/, more gain on the high band and 30°/, more gain on the 








low band**) ... picture quality (both color and black-and-white on all MODEL 

12 WHF channels) . . . ability to reject co-channel interference... CL-4X 
consistency of reception in fringe areas under changing atmospheric List Price 
conditions . . . and horizontal directivity (the ability to reject multi- $44.90 


path signal reflection and ghosts). 

These tests were conducted by fifty independent servicemen selected 
at random throughout the country, whose final decisions were in no 
way influenced by the Winegard Company. However, Winegard did 
furnish non-reactive 300 ohm line pads, into which test lines were termi- MODEL 
nated to insure accurate gain test results. CL-4 


List Price 
$29.95 


ane the FACTS! 


sil Jain |-VHF channel an- 


tenna expr y des ad for Color TV! 


Besides being an outstanding antenna electrically, the new COLOR- 
‘CEPTOR is unmatched in quality of materials and workmanship. It 
comes in a beautiful gold anodized finish at no extra cost. 





WINEGARD LULU CEP TOR Gives You 
Clear--HIGH DEFINITION Pictures in seperate 


COLOR BLACK & WHITE ceptional signal boost on all 12 VHF 


channels! 


all-chanr 18-element yagi. Ex- 
tra elements that give extra perform- 
ance! 
gold anodized aluminum antenna 
at no extra cost! (salt-spray tested for 
\ 


corrosion resistance} 





dual-spaced Electro-Lens* direc- 
t 2m | for Bulleti : 
aeueebenns . or system (ask fo Bul etin CL-1000 on 
**Mode!l CL-4X with Power-Pack (see reverse side) engineering spe T cations) 


2 WINEGARD | comaAny oo5> 
3000 Scotten Bivd. BURLINGTON, IOWA (see det ee 


ADVERTISED ' (see 











Power Pack” gives Big Power 


Boost to COLOR’CEPTOR 


The exclusive Winegard 
POWER -PACK 
the regular |1-element 
model CL-4 COLOR'CEP 
TOR into an ultra-sensi 
tive, super-powerful |8 
element all-channel yagi. 
The Power-Pack consists 
of three separate parts — 
the front five-element 
Electro-Lens director sys- 
tem (shown outlined in 
red) that gives a tre 
mendous gain boost on 
both VHF bands... plus rhe two extra 
reflector elements (shown as the long 
red elements at the right). The two 
extra reflector elements, in conjunction 
with the regular reflector, create a flat 
tuned screen that literally blocks off all 
signals arriving from the rear and, at 
the same time, increases the gain uni- 
formly across the low band. The final 
result is a high performance |8-element 
yagi that sets new standards for the 


converts 


industry! 

~~ COLOR'CEPTOR CL-4 
- ) POWER-PACK (PK) 

J y CL-4X 

—_ (NOTE 








COLOR'CEPTOR with POWER-PACK 


$29.95 list 
14.95 list 
44.90 list 


Standard gold anodized finish unless other 
specified. Available on special 


a 


se 


order only in green or 


blue anodized finish or standard aluminum at same prices 
J as above.) 

STACKING BARS 2.20 list 
WEIGHT (Mode! CL-4) Net 4 Ibs. 14 ozs 
Power-Pack Shipping 7 Ibs. 8 ozs 
plugs in easily. (Model CL-4X) Net 7 Ibs. 14 ozs 
Shipping 10 Ibs. 8 ozs 
OVERALL DIMENSIONS WIDTH LENGTH 

CL-4 110” 78” 
CL-4X 110” 22'/2" 


© 1956, Winegard Co 


ATTENTION, Service Dealer! 





WINE R ~ 
~— 7 
o EPTOR 
f f ‘ » 
i 
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j VHF ©7134 * 
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33 4 ary , / 
ve B a“ ici 
my 7 
Winegard 
SEPTOR 
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ma k 
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y w high ‘af r 
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>| ? ma and 
wa W ir 1 ra p R 
means N Y w ” 
fr y v 
you prion fF 
WIN AR CC R PTOR 
the Y + TV 


Here's a chance for you to get a gleaming gold super DeLuxe 
18-element COLOR'CEPTOR antenna... 


absolutely FREE . 


for your personal use or for set demonstration. See your nearest 
Winegard jobber, or send coupon for complete details — today! 


WINEGARD COMPANY 
3000 Scotten Bivd., Burlington, lowa 


Please rush me the following: 
[) How to get free COLOR'CEPTOR Antenna 


Name of nearest distributor 





WINEGARD 





~ of 
5 ee a 
<= 4 a 


Engineering specifications 


Antennas 


FIRM NAME 


ADDRESS 


MY NAME 


catalog sheet and other promo- 


tional materia! available to help me sell COLOR'CEPTOR 


~ 


e 


\ 


ZONE STATE 


& 


o&.. of Orn 
GE COLOR CEP! 
A oe for 


PERFECT COLOR RECEPTION 











hew ee 
Devices —_— @2i' 


Or 


ROOF TOWERS: WM 








t \ if ) ‘ 
V TE I ! Trio Mfg. Co., 
fil ¢ ‘ 
shat ’ WER AND AN 
a i aH NIBBLING ‘ ve for easier cutting ar ] ] rk oe TOWER A D \N- 
TOOL, Vo T-1 cuts any one-operation cutting and crim] TEN f 
\ if opening in sheet metal ! to prevent cut wire from # 
Without distorting edge Cuts lidir mack through hole of ¥ \ 
hole any ze of hane é printed - circuit board Utica pi } 
Drop Forge & Tool Corp., Utica 1 — 
wt / * - 
eo e + we 
— : ra . 
POCKET TOOL. Pocket 
. Vire cutte ind stripper \\ r x iN 
é i ent for ea ? 
} les For 
rij ‘ idjusting ) 
\ 1G 
( i l jt \ 
! alu Y ’ t w 
. nla etc 1/1¢ nek owe palva ed : ror 
Harrison Radio Corp., 22 Fit root th rafter { Winegard Co., 
(rreer ch St., New York 7 ‘ s ) Rohn Mfg. Co 
close jaws of tool Lime e, Bellevue, Pe 


CONICAL ANTENNA KITS, 16 


PRINTED - CIRCUIT PLIERS, 
\ ring compout ces. TV ANTENNA, G 6 to 10 





raight pu 
Jo-El Co., 





( 0} 
al pi le perfor ! ‘ gu 
“4 6-INCH CAPACITY HAND © suy to indoor types. M =e 
=. REAMERS, \ ), 3/16-inch on ground and resembl 
} le y r il where 4 16 neh Atty ; ‘ + , 
} t l ne i nr el Ke 
ted for everage on extra Z ne Active element Tenna Mfg. Co., 





At Last! Money-Making “Know-How” 
on Transistors, Color TV and Servicing 





i ve im r 
1 kly F ba I i 
! ery \ t 
i ar 1 I ) lamen 
‘ axe * wink Con " } ets types adi 
aN ts. So up-to-date it covers COLOR TV. UHF and the latest o 
PRANSISTORS. All this 3 \ ef NEW Coyr TECHNIC AL 
D IONARY vith r 4 let t f the 
nd abbreviations ir lio-TV, electronics ar ry 





! u | Educational Book Publishing Division 
EXTRA! for 900-Page Television Cyclopedia Ine de le COYNE ELECTRICAL SCHOOL, Dept. 96-T! 
Coyne TELEVISION CYCLOPEDIA. It answors Pare pein “fa | 500 S. Paulina St., Chicago 12, Ill _ 
problems on servicing, alignment, ir ——t ‘ In «€ -to-find Dearie: n 4 : Applic FRE} 
ABC order, cros ee ae Use thi -volume R ADIO LIBR ARY i 
FREE for’? dave: get the Servicing Book ABSOLU TELY FREE! Name 
| Address 
| 


City Zone Stat = 
| Where Employed 
| Check here if you want library sent C.0.D. You pay postman $22.95 plus C.0.D, 
' postage on delivery. 7-day money-back guarantee. 
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NEW DEVICES 


heat P. R. Mallory & Co., 
Inc., | nap 6, Th 





~ s yo FRA NSISTOR TRANSI ORM- 
\ tS, fle e code ea ‘ 
\ ~*~ ‘ F sntit as 
\ 1 
kk *~: 
" a 
AS Le ad 
(y lude ‘ ‘ npu wo output 
Ur 1 tw nterstage.—Merit Coil 
Products Co., Inc., 4427 North 
ANTENNA MOUNTINGS Cla St.. Chicago, Il. 
1 \ h | t é r ? 
ntite faste ‘ enni SINGLE-UNIT RESISTOR-CA- 
{ Afte t ‘ PACITOR Tube-R-Cap, standard 
= t t ilar cera 4 i} icitor 
1 I at re a cera c-t é 
\ 
i 
ré tor in parallel. Length 0.9 
to spring-te1 ist ret neh, diameter 0.28 inch 170 
on. tnanet 1 ! gh uuf, 1,500 volt egohm, 
South River Metal Products watt. Centralab Div., _Globe- 
Co., Inc., South River, } Union Inc., 900 E. Keefe Ave., 
g Milwaukee 1, Wis 
PLASTIC TUBULAR CAPACI- ELECTRONIC SW ITCHING 
TORS, Gen for pa ‘ a} ng DEVICE, Neomite rel: 
i duller apt 2 , ea horns ee nputers and control 
. —s : ag! : units. Weighs 1/16 ounce and 
miner lled phen ‘ il 
that will not d I ! ol 





ga \- 
a 


fte whe he I é t —_ 
Hot ( ( r r 
nated n . easure y by 1 inch, Avail- 
ritag ! r \ I with 2,000-ohm coil and 
won't OOSt Z 1,00¢ 500 200- and 50-ohm 





CORNING 
LOW-POWER 
RESISTORS 





available now through 


ERI 
__H 


ai 
for Service Replacements 


Corning Low-Power Resistors Types LP-4 

and LP-5 have been especially designed for 
radio, TV, and similar applications. They have 
the highest resistance range of any low-power 


resistors on the market,and are used by 
leading manufacturers. They are stable and 
non-inductive, and impervious to moisture 
and dirt. Resistance spiralling is automatic and 
is electronically controlled 
For « — te service information and 
prices . . . see your Erie Distributor. 


-ERIE - 





ERIE ELECTRONICS DISTRIBUTOR DIVISION 


ERIE RESISTOR CORPORATION 
A ff ERIE, PA 
TRENTON, ONTARIO 


ERIE, PA. « LONDON, ENGLAND - 
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> vit ILLUMINATED PROBE 
ly Lite 


Elgin National W aia | 
| 


RADIOHMS ‘ 


‘ 4 





“ve 
«. Fone Ul 
’ . Phaostron Instrument & | 
» / , tronic Co., 
ae. CAPACITOR-RESISTOR ANA 
‘ } Centralab Div.. LYZER, | 1 
Globe-Union Inc., 900 E. Keefe dustr 4 
Ave., M ikee 1, W bla 
Leakage 
PIC PROBE checks operation of rect 
T\ eive ir ection of set 








| v 
‘ ling “ re ta 
t nar te t I i i 
r rtical inpu ( ea 
ra Ir rated 
t h ne higk f 
f fy ee" 
I or cope tent h 
‘ ‘ that or rv power Pyramid Electr 
Radionic Industries, Co., 144 
W. North Ave., Chicago 47. Bergen, N 


eee ae ee ee ees eee, 





/ 


a 


big 
reasons 
why 


TROLE 


fog Vt er OF 






4 oe: <4 


is “The Choice of Better Service 
Dealers Everywhere” 


7 MERIT 
12 QUALITY 










The original product for 


ee en noisy controls Ff 
and switches the 
Dslineesal lubri-cleaner 


for TY and radio 

| Say “QUIETROLE” to 

J your distributor .. . 

l be sure _ get it. \ 
NO 00! 


eT. .08 


* manufactured by 


QUIETROLE 


COM PAN Y inc. 


Spartanburg, South Carolina 





Active Radio & TV Distributors 
58 Spadina Ave., Toronto 2B, Ont 


IN 
CANADA 


RADIO-ELECTRONICS 















* 
TOPLINER '60 


Cat. No. 2540. 3 working elements on low band. Cat. No. 2560. 6 working elements on low band. 


* 
TOPLINER ‘40 


9 working elements on high band 13 working elements on high band. 









a 
TOPLINER '50 & TOPLINER '70 


Cat. No. 2550. 5 elements on low band. Cat. No. 2570. 8 working elements on low band. 
10 working elements on bend. 19 working elements on high band. 


antennas 


Taco again introduces an original antenna 
design, engineered for results. The 
Topliner represents better performance 





Trode-mark 





than any other antenna now on the 


market. And, best of all, you get this eee 
extra performance at no increase in cost. 
[70S IN GAIN PER DOLLAR! 
sae 


“rs IN ‘DEPENDABILITY PER DOLLAR! 
BLACK & WHITE! | 


_— fen e e 


TOPS IN DIRECTIVITY PER DOLLAR! 


Si 


WAR @C ED TOP LINE FOR 1 


TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y. 


TY 


IN CANADA: Hackbusch Electronics, Ltd., Toronto 4, Ont. 


SEPTEMBER, 1956 
























































RADIO & ELECTRONICS $4 7995 | | NEW Devices 
REACT ANC E SI IDE Rt 
TRAINING AT HOME Only REACT DE RULE, for 
Reg. U.S 
. Pat. Off | ” 
CIRCUITS with NEW Deluxe 1957 a i 
PROGRESSIVE RADIO “EDU-KIT”’ 
A Ln ——k Radio Course 
* No K rs 
* No Addit al P Tool seeded 
® Excellent £ if TV j | 
FREE SET OF TOOLS, TESTER, = 
SOLDERING IRON, HIGH FIDEL- 
ITY, SIGNAL TRACER, CODE 
OSCILLATOR, PRINTED CIRCUIT 
SIGNAL INJECTOR 
( 
[ FREE HI-Fl, RADIO & TV SERVICING LITERATURE (See Coupon | ; 
Shure Brothers Ince., 
1 WHAT mi “EDU-KIT" OFFERS YOU . 
r Ea s . os “ge ig 8 terse ere COURSE ot rEST PROBE. 
Y - A 
Y { 
“yy - f we 
" RF AF - : e~ fie ~ 
“ " F c os t y ~ 
Pp Ss T P 
s i P v o Ra & €E T 
~ Y : 2 9 f a N Pig a0 ~ 1G — ; ‘Ff c.( I 
s T s ' t t ar r wt is at t Y w 
A w j aa a r science is rec The “€du-Kit E-Z Hook Test 
t y f 9 ' eer exper ic Tr Edu-Kit’’ Products, 6 W 4 
t é t Electr d Ra worth times 
# $19.95. Everytt ou Pp ( I 
L THe KIT FOR EVERYONE INDUSTRIAL OSCILLOSCOPE, 
Y t ack- take The tap Kit’’ a ws you t¢t ; 4 =f 
r w ry tea ye se at your we at N 
R & E truct y 
w y T e€ Kit P for 
E K : € ; fs ‘ tra 1 ¥ 
” a ’ t T 3 K $ 
- that by J Heol s High Sct ols 
. s- t c 1496 T + Sct > ae Colleges. Co 
R H 8 f £ 
' us G u N 
, E t ntif ¢ 
4 - 8 ! , “ Or pre o v 
! y 
y Tr e nr 
' with rv i] 
v D 13 
1 y Kit f 1 
3 K 79 t 12s Ac oc F 
f “ T e Kit < oy t F ers f 
privbeahy y # 210-250 Voit ac OC < ‘ 4 ‘ ¢ n¢ 
PROGRESSIVE TEACHING METHOD 9 i 
T v R E Kit tr forem t ed at at rad kit tr . a 
The ‘iEdu-Kit’’ uses the n ational principle of team ty © “y ; Hycor 
1 > enall ; Mfg. Co ( 
Y E lal Y 
‘ 4 it KITESTER GCI 
T 2 ‘ + ‘ 
° Radio T 
a4! * ‘\ 
Et 
You w ai! parts and instru r “ ng ar 
16 "f t vicing ap yressive manner, ¥ 8 @ 
a aoe 
rt : Yo ~ a e 
' e the D Rad & € T } ci) 
> Ww . ‘ t 
M w t way. y w € t y t © 
y . nie y fr . 
f w w ‘ 
t oO 
Dy a 
T 2 
Q 
Fs ‘ 
FREE EXTRAS te or scree 
@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER l egot ( 
@ ELECTRIC SOLDERING IRON @ JESTER INSTRUCTION tor eal 
MANUAL @ MEMBERSHIP IN RADIO-TVY CLUB: CONSULTA- eter th range 
TION SERVICE @ HI-FI GUIDE @ QUIZZES e TY BOOK ‘ Seco Mfg. Co., 
, arti UNCONDITIONAL MONEY-BACK GUARANTEE~ ~~ ~~ S., Minneay 
ORDER FROM AD — RECEIVE FREE BONUS RESISTOR KIT | J T oT 
! | INDECTION MODULATOR 
Send “‘Edu-Kit st nclose full p nt of $19.95, | } Y 
en Edu w pay ostage . 
> - vaae a. 9 3 a ‘ mation descr rhe Edu-Kit."’ Include FREE vaiuable | ice! r ontact Ce 
F 4 and v } erature © obligation re j . sant 
out Usa coo Edu-Kit' for 105-125 V. $20.95; 210-250V. $23.45.) | * r } rre 
ns eld coll 
Ja | ice a ‘ 
| prepertios 
_ PROGRESSIVE “'EDU-KITS" INC. __ ___ Roam 120-6, Bioomiyn 11 .¥.| saiaanesiediinalle 





Weestor Electri 
strument Corp 


rRONK ( 


ROSSOVEI! 





Heath ¢ 


LO-PASS LINE FILTER 





| RECOR DERS-PLAYERS 


Hel © AMPLIFIERS © Pm e TY 


Dynami 


tronics, 


DYNAMIC MICROPHONI 





High reliability 
manufacturing of 
miniaturized paper 

tubular capacitors -- — 
hermetically sealed § 

in metal cans Ba 


as a 





* 
To produce subminiature paper capacitors free from 
SEPARATE FACILITIES are maintained for the exclusive processing and manufacture 


of high reliability capacitors. Only specially trained, highly skilled operators, who 
wear special clothing to prevent any possible source tamination, work here. 


any possibility of latent defects, for use in the most 
critical applications, the Sangamo Electric Com- 
pany has recently intensified its high reliability 


program of fabrication and inspection methods. 


Incoming materials for these capacitors are rigidly 
inspec ted to meet st ingent high reliability standards 
and are stored in areas where temperature, humidity 


and dust are controlled at all times. 


Complete production histories are kept on the basis 
of small capacitor lots. X-raying of individual units, 
heat tests, vibration tests, altitude tests, and total 
destruction tests of a given percentage of all finished 
units assure components with an extremely low 
AQL. Testing facilities and resultant performance 
characteristics are far in excess of military specifi- 
cations. Specify these high reliability capacitors for 


your critical applications. 


Mail the coupon below for Sangamo’s NEW Engi- 
neering Catalog TS-105A. It contains full informa- 
tion, including an easy-to-follow cross reference 
showing each variation listed in MIL-C-25 versus 


the comparable Sangamo unit. 


OIL-FILLED CAPACITORS are subjected to vacuum ler elevated temperatures, 


then are individually examined to insure complete hermetic seal 


wea For your design con- 


t ZaAy ae 
— a venience, an excep- 


wt tionally wide choice 


a ad of styles — twelve in 
—™ 
<n 


@ all—is available with 


p[----------------------------------- 


SANGAMO ELECTRIC COMPANY 


Capacitor Division 


SPRINGFIELD, ILLINOIS 


=a} 


regard to tolerances, 


circuit assembly, lead 








— styles, movntiag Please send me your NEW Engineering Bulletin TS- 105A. 
si ‘ws brackets, insulating 
4 4 sleeving, and induc Name 
VR 
‘ hy tive or non-inductive 
AN ’ Company___ 
sections. 
Address____ 
City Zone tate a 

















NEW DEVICES 
HI-FI TAPE RE¢ ORDER, SRT- 


for simple plug ses 
tran sislous and extnted ciceuites. 
Nonmicrophonic, hum-free, 30- 
15,000 cycles. Takes all types of 
standard magnetic tapes 5 
ind 7-inch reels. Installed either 
vertically or horizontally. Re- 








cords and reproduces at 742 and 
3% ips. Fast forward-and-re- 
wind speed, 1,200 feet I 15 
seconds. Only one cal 
linkage: a cam actior ich 
operates pressure roller on cap- 
stan. VU meter recording-level 


indicator, insta led in standard 








1042-inch mount ng rack. Auto- 
matic tape lift during fast wind- 
ing: monitor jack for plug-in 
earphe s. 10? 2 19 x S 

inches, 35 pounds “Radio Corp. 


of America, Camden, N. J. 


yr werer HI-FI SPEAKER, 
RCA-501S1, combine 12-inch 
low Patan y woofer, 3-inch h 
fi tweeter and crossover net- 
work. Handle 12 watts contin- 
uously with unifor response 
40-18,000 cycles. 8-ohr " 


I é imi 
num voice 1d 14.5-ounce 





Alnico V mi: t. Tweeter unit 
ounted or smooth 
acoustical crossover RCA 


Tube Div., Harrison, N. J. 


EXPLOSION-PROOF 
ERS for hazardous 


SPEAK- 


service. 





Type HLE-1-30 (see photo) for 
paging and talk back; HLE-1-42 
for maximum sound coverage. 


Suilt-in line-matching  trans- 





Atlas Sound 
Brooklyn 18, 


formers available. 
Corp., 1451 39 St., 
nN. &. 


ANTISTATIC "1AGNETIC CAR- 


TRIDGE, B:0O Special, 
single stylus (diamond, sap- 
phire), for professional arms 
with % -inch center - spaced 


standoffs. 
350-ohms, 


mounting holes or 
B&O 350 A+ Spe cial, 


“ft 






30-nv output at 4.4 cm/sec for 
use with high-level magnetic in- 
plifiers; B&O 
ohms; 15-u"v 
at 4.4 cm/sec for use with 


put professional am 
"9 A+ 


output 


Special, 


amplifiers having only low-level 
nagnetic input.—Fenton Co., 15 
Moore St., New York 4, N. Y. 

PHONO CARTRIDGES, Cli 
matt series, weatherproofed 


Vodel 420ts 
compliance, 
containing 


high output, high 
wide-range turnover 


separate removable, 


1- and 3-mil synthetic sap- 
phire needles. Model 910T, 3 
volts output, compliance of 0.7, 


frequency response 50-12,000 


All specifications given on these pages are from manufacturers’ 


ls 

p ! of 2, frequency 
1 

th pphire 

V I tor 

€ ~ e as mode 

] apphire 

Astatic Corp., 


AMPLIFIER 


KIT, el FL-10. 
unaffected | 
cont W 
line: itput circuit 
GT I ! 


t pped 


tipped 
Conneaut, 


output 


ntains sep 
synthetic 
. Model 
output, high com- 





response 
lurnover cor 
1 3-mil syn- 
needle 
i5-rpm chang- 
110T, only 
needle. 


Ohio. 


PREAMPLIFIER 
Tape 
loudne g 


output 
and tone 


1 type ampli- 
preamp. U1] 
uses 
2 watts at 











ower 19 watts: 
8 and 16 


oh res] € 1 db 10—40,000 
cvcle » db 40 rod cycles 
below 10 watt Hur linimun 
volume 80 dl below 10 idea, aaa 


and tuner 65 


AERMOTOR TOWERS have proven their excellence in thousands 
installations exposed to the most severe 
weather and wind loading conditions. 


of installations 


AERMOTOR steel antenna towers are self supporting... 


require 


no cumbersome guy wires. Each part is heavily galvanized after 


fabrication to insure complete protection from exposure. 


Towers are shipped knocked down in convenient bundles; well 


designed parts make section-by-section assembly easy. 


AERMOTOR 3-post antenna towers are available in heights of 
33, 47, 60, 73, 87 and 100 feet. 


WRITE FOR ADDITIONAL IN- 
FORMATION ABOUT THE 
AERMOTOR TOWERS AND A 








SINCE 1888, 


DEALER FRANCHISE IN YOUR 


TERRITORY. 


MANUFACTURERS OF QUALITY BUILT TOWERS 


° AERMOTOR COMPANY - 


2500 W. ROOSEVELT RD.—CHICAGO 8, ILLINOIS U.S.A. DEPT 
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12U9 





below 10 


data. 





and Et l 

Radio Kits Inc 
New y N y 
HI-FI 


3-SPEED DECK 








up, instantane 
braking, 
ca 
and 1 Fenton 
' 


Co., 
Ma 3 


Mo 


HOUSE CURRENT 


Anywhere 


Now, while fishing, camping, business trips, ony 


where you drive, 





you can enjoy many of the 


conveniences usually available only ot home 
shop, or office 
> Elect 
- Car P 
= why Rad hts 
f arn Ph yraph 
pao 
—a 
= > Ta R ers 
\ «| lieetaali 0 
mall { ' 
= } 
3 "101" USES 
4 4 
TL) 
= | 
~ 
¢ y 


Feblecti \ Ay 


CONVERTERS ae 


No installations. Just plug 


into cigar 


all. Priced as low as $11.95. F& & ‘ 
eink = 
ny FA 
\ 





lighter. That is 


4 A) he 
> 5 
A de 


See your Electronic 


e ‘ 
Ay » ; ‘ J Parts Jobber or Dec 
‘<Z er; or write direct fo 
a us, 


TERADO COMPANY 


1057 Raymond Ave. 


St. Paul 14, Minn. 
RADIO-ELECTRONICS 

















Systems 
Career: a 


laboratory 
for 
learning 








Some extra adv infages for 
Field Engines include: 
career E.l 
1! 
As a Field En H cess 0 . 
| 1) 1 
| I Me 
I l I 
YW Mo 
] rH 
I 1 H c 
( n n { 1 4 
ay W 
Ipp rur 
I Other « - id 
| | 
' HUGHES | 
ee 
S ¢ 
RESEAR I AND D 
La GHES AIR 
Culver ¢ 
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new 
CCOrds 
A> 1 


MONITOR 















Radio-TV 7 


servicemen 





} AM Vote: Records below are 12-inch LP 


e and play back with RIAA curve ur 
Adfud lalone otherwise indicated. 


BRUCH: Violin Concerto No. 2 


WIENIAWSKI: Violin Concerto No. 2 
SPEAKERS Heifetz with RCA Victor Symphony 
conducted by Izler Solomon 
RCA Victor LM-1931 





No re 
B . a He é 
ecause they know from ‘inicclioa apy: 
actual field experience No ess familiar 
a melodi ne D 1 
that Quam speakers give the Wier 
longer, trouble-free a 
. inal 4 y i 
operation. Heifetz fiddle 
Du r re 
Ca M 
rar tr 
al I 
the 
clea Be 
Brand } Sus . , Wienia , 
iN Quam Speakers have been built , 
> under the same management for brass choir 
over 30 years. 
‘ BRAHMS: Hungarian Dances 
\ ° (Complete ) 
1 Q Vienna State Opera Orchestra 


conducted by Mario Rossi 
Vanguard VRS-473 





QUAM-NICHOLS = e ae 


COMPANY bas 





234 East Marquette Road 


QUAM, the qualily Line, " Chicago 37, Illinois ts om rial. 
poral owt speakor noeds - 


Gor Your Protection dime, thie te net erpes 


JANACEK: Sinfonietta 
Taras Bulba 
Jascha Horenstein conducting Pro 
Musica Symphony of Vienna 
Vox PL-9710 





RADIO-ELECTRONICS is continually alert to maintain a high ment. 
level of integrity in our advertising columns. In the case of tube nso : 
advertising—which has suffered special abuses—we insist that nt 
all advertisers must warrant that their tubes are: reproduce the music 
be od e1 h for a 
New and unused ™. oo: ste hapa 
Not mechanical or electrical rejects this there is a notably fine 
Not washed or rebranded a pew cae 
(See page 57 of the January, 1956, issue) The ton cei Vas ." a0 
third movement. The 
We investigate carefully when we have grounds to suspect that ee tee 
rougnhening the one ar i 


any advertiser is not living strictly up to these rules. to be both good and in good 
: some good highlights in 
there is a little of everythins 
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New RCA WR-46A Video Dot/Crosshatch Generator. 


Produces stable, sharp patterns at high-level video 
output for convergence adjustments. 
























: : : high-level video output permits direct connec 
Saves installation time; en- scakian sakes ith 
. tion to grid or cathode rcuits of r picture 
ables more precise con- 
Z tubes—eliminates pattern distortion which may be 
vergence adjustments. caused when generator signals e fed through rf 





if, or vf channels—resuilts in clear ; 











pattern display @ permits simultaneo 
pattern with broodcast picture in background to 
assure that convergence adjustments are made at 
correct horizontal and vertical scanning rates @ 
switch-selection of four types of patterns is pro 
vided: “V” bars for vertical dynamic tilt and ampli 
tude convergence adjustments; “H” bars for hori 
zontal dynamic phase and amplitude vergence 
Crosshatch for simultaneous check of “VY” and “H” 
convergence adjustments; Dots fc enter-screen 
Magnified view shows sharply static-convergence adjustments and f touching 
defined Dot pattern produced up’ dynamic convergence @ has Brightness Equal 
by WR-46A on typical picture 
izer Control for “VW” and “H” elements in cross 
tube. 
hatch pattern @ vertical sync is frequency-divided 
from horizontal sync, resulting nte d' scan 
re ning and exceptional freedom from tter 
$179.50 “crawl, and sync-hunting « sht weight e 
portable. 


RCA WR-61B Color-Bar Generator. 


Provides crystal-controlled signal source for trouble-shooting, 
and adjusting color-phasing and matrixing circuits. 


WR-61B simplifies the usually complex measurement of the 
relative gains of the 3 chrominance channels (R-Y, B-Y, 
G-Y). With the WR-61B the relative gains of these channels 
can be measured ot the output of each demodulator stage. 
This simplified method of measuring gain is possible be- 
cause the subcarrier ovtput of the generator is constant 
for all color-phase angles. Curve A shows WR-61B output 
os it would appear on a ‘scope. Curve B shows the output 
signal of one of the demoduiators. 

Outstanding feotures of WR-61B: generates signals for 
producing 10 different color-bars simultaneously—includ- 
ing bars corresponding to R-Y, B-Y, G-Y, |, and Q, signals 
@ excellent signal source for localizing trouble ahead of 
or following the 2nd detector @ accepted as a standard 
for checking accuracy of color-phasing in many TV sta 
tions and network operations @ light weight @ portable 


*User price (optional) 





RCA TEST INSTRUMENTS ARE AVAILABLE THROUGH YOUR RCA DISTRIBUTOR. 


TEST EQUIPMENT 


RADIO CORPORATION OF AMERICA, HARRISON, N. J 
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«.. another 


Product 







right every 
time in less 
time...with 


MALLORY 
Midgetrols 


Control replacements are faster 
. and every job is sure to sat- 


} isfy ... when you use Mallory 
Midgetrols. 
; : ; ' 
: Line switches are a cinch to 


attach: no need to take the 
control apart. 


-——.. Custom-fitted shafts take only 
seconds; just cut to length and 
insert the kind of tip your job 
needs. 


Long, quiet life assures customer 
satisfaction...ends costly 
/ 

ion call-backs. 


tJ Get Midgetrols from your 


Mallory distributor, in resis- 
tance values and tapers to fit 
all popular TV and radio 
circuits. 



















MAitoR 




















© Capacitors * Controls 
* Vibrators * Switches 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA © Resist © Rectif 


122 


NEW RECORDS 


GRIEG: Peer Gynt Suites 1 and 
IPPOLITOFF-IVANOFI 
Caucasian Sketches 
Felix Slatkin conducting 
Hollywood Bowl Orchest: 


SMETANA: “From My Life Ouarte 
GLAZOUNOVN: Five Novelettes 
Hollywood String Quartet 
Capitol P-8331 


BARTOR: Concerto for Orchestra 
Reiner conducting Chicago Symp! 


RCA \ or IM 


sl RINAC H: Hollywood Carnival 
GLANVILLE-HICKS: Sinfonia Pa 
Three Gyvmnopedies 
Surinach conducting MGM Chamlsx 
Orchestra 


MGM EF-3336 

k 

I 

I 

H 

n hree | 

ir ressi H 

G 2 

RADIO-ELE R 





NEW RECORDS (Continued 


1 Hi-Fi Frolic with Strauss 
Paulik conducting Vienna State 
Opera Orchestra 
Vanguard VRS-476 


. 
WEBER: Oberon, Der Freischuetz. 
Eurvanthe 
SCHUBERT: Rosamonde 
MENDELSSOHN: Fingal’s Cave. Ruy 
Blas 
Perlea conducting Bamberg 
Symphony 
Vox PL-9590 
S lend with ehabanioriet 
rded_ wit} 
rp 4 
FRESCOBALDI: Toccata in G Minor 
12 Partitas on Aria Ruggeria 
Capricco on Battle Air known as 
Frese obalda 
SCARLATTI: Six Sonatas | 
Sylvia Marlowe, Harpsichord 
Capitol P-8336 
BACH: 15 Two-Part Inventions 
Concerto in D Minor 
Wanda Landowska, Harpsichord 
( plus orchestra) 
RCA Victor IM-1974 
Maste | and th ( t 
tor rt 
as . 
Bu 
i e I k 
rh é 
I d 
; mers } 
. I tk M k 
r n 1 
the ott 4 
1 ratir nd 
MOZART: Musical Joke (K522) 
Divertimento No. 11 (K251) 


Reiner conducting Members of NB¢ 
Symphony 

RCA Victor IM-1952 

r tl t y cele 


Another offering for the Mozart birthd 
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Etched 


Cathode 


prevents 
“middle age hum” 
in capacitors 


Do your capacitors have etched 
cathodes? If not, chance 

they are developing “middl 
hum’’—may cost you some 
dissatisfied customers. 


All Mallory FP’s, and all popul 
Mallory metal and cardboard tu 
electrolytics, have etched cathode 
at no extra cost to you. Ask 
Mallory distributor why this 
important ... or write direct 





P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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swwee 


“i new 
Specify pened Pubes 
Stancor — -aamnaed 


the most complete 












New release tl 


line in its gamut from improved 
to silicon diodes. 7 
Tie itieg L month’s feature 
delivering 3 amper‘ 


Image orthicons 
The 5820, for blacl 
the 6474, for three-t 
are improved image 


camera tubes pr 
Mi ro-Mesh cree! 
replace the 500-me 


fore standard in bot! 




















¥ a ] The mesh of 750 
Stancor Replaces | Stancor Replaces edn call. tere f 
Part No. Part No. Part No. Part No. is “more than adeq 
¥r | = ent 525-line TV 
A-8266 | G. E. RTO-161 A-8277 | Zenith S-21219 Pl tc as ter 
A-8273 | Zenith S-19408 A-8278 | Arvin €-40117 a ent 
toté screen area, 
Lenith S-20099 A-8279 | Arvin E-41024 . 
A-8274 | Zenith S-21317 A-8280 | Arvin £-42721 — yocaggy 
A-8275 | Zenith S-22130 | A-8281 | Arvin E-24681 announced by Minnea 
: . 3 , Regulator Co. The 
| A-8276 | Zenith $-22154] | A-8282 | Arvin £-41852 tok aac anna 
qaan photo) are hermetica 
rx signed for operat 
(Ge) / tems where they 
A-8282 Sale? 













FREE: the tatest up-to-date Glee) STANDARD 
Stancor TV Transformer TRANSFORMER 


Replacement Guide and Cata- ole] S20) 7 Vale), | eres. They are ca} 
10 watts at a case ter 
F. Maximum emitte 
Export Soles: Roburn Agencies, Inc., ampere rms; max 
431 Greenwich St., New York 13,N.Y 500 ma rm Maxin 





log—from your distributor or 3503 ADDISON ST. + CHICAGO 18, iLL. 


write us for your copy. 


ance ratings are: H 
71 mho H7, 141 
off frequencies aré 





| 10 ke; H7, 8.5 ke. 


TAPE RECORDERS ENGINEERING S | Sicon rectifiers 


The 1N537 and 
B. S. DEGREE 


fier have bee ani 








Tepes—Accessories 


Nationally Advert 


MERITAPE 














UNUSUAL VALUES tut IN u MONTHS Occupying a total 
d for Free Low Cost Hi E) ‘ b et “oe — 
Qualit tyRecorq” Ean ir B.S. d , cubie inch and welt 
‘DRESSNER ino Tape—in Cotfegs. Intensive. | diodes come with pigt 
69-02 RE: 174 St. €S OF cans a * ; A : uf - , } 
Flushing 65. N.Y yedio | decoy lodern hermetically sealed. 
—~ ~~ —_— MONTHS A The ilicon rectifis 
and Mechanical Engit ( Ser 
De t Ma ‘ maximum dc output 
NEW & BETTER TEST CONNECTOR -onen die * | at 150°C. They may 
nr INDIANA TECHNICAL COLLEGE pe eae Sa outy sai 
~ { i S ) ) ru 
! 1796 E. Washington Bivd., Fort Wayne 2, Ind. . 
where lower tempera 
pe a Please send me free informati n B.S. ENGINEERING ‘ 1 W : . 1 | 
sl Board DEGREE IN 27 MONTHS as checked prevail. Maximum leal 
Electronics Chemical Aeronautical their entire ambient o} 
1 special Civil Mechanical Electrical _ 4 = 
The most for $1.39! ture range of bo ( 
HOOK EST tOopDt CTs 
W ( ton, Ken Name ma. 
Address High current load 








NEW TUBES AND TRANSISTORS (Continued) 


without the use of any heat sink. Thus, 
the new units are suitable for computer 
power supplies and for guided missiles, 
blocking, magnetic amplifiers, othe 
low-leakage applications and a_ wide 
variety of high-temperature electroni 
equipment power supplies. 


a 


al’. 





The 1N537 is rated at a maximum 
peak inverse voltage of 100; the 1N538 


at 200. Maximum surge current fo1 
both is 10 amperes. Full-cycle average 
forward voltage drop is a maximum of 


ln volt for both. 


6CD6-GA 

The 6CD6-GA, a_ high-perveance 
beam power tube of the glass-octal type 
for use as a horizontal-deflection ampli- 
fier tube in TV _ receivers, has been 
announced by RCA. It is smaller and 
more compact than the 6CD6-G, but 
features a modified mount design to 
maintain the same high perveance and 
to permit operation at higher ratings. 

The 6CD6-GA has a maximum peak 
positive-pulse plate voltage rating of 
7,000 and a maximum plate dissipa 
tion of 20 watts. These ratings in addi- 
tion to low mu-factor, high plate-cur 
rent rating at low plate voltage and 
a high operating ratio of plate current 
to grid-2 current enable a 6CD6-GA, 
in suitable circuits, to deflect fully pic- 
ture tubes having a deflection angle 
of 90°. 

Like the 6CD6-G, its structure pro 
vides for cool operation of both grids 
1 and 2 to minimize grid emission and 
also for maximum distribution of heat 
to prevent plate hot spots 

The 6CD6-GA is unilaterally inter- 
changeable with the 6CD6-G. Its heater 
requirements are 2.5 amperes at 6.3 
volts. 


2N170 

A new high-frequency n-p-n transis- 
tor for radio hobbyists, the 2N170, was 
announced by G-E. Its_ introduction 
marks the first time the price of a 
high-frequency transistor has reached 
the level of equivalent electron tubes. 
It is being sold at “considerably less 
than $2.” 





In a typical common-emitter circuit 
the 2N170 has a power gain of 22 db 
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SS 





We 3° 
METER oF PREC 


set seuecton —- PRECISTOA 


S VAC RANGE MODE! ile 
VEL Vv 





3000VAC 


PRECISION 
10 





{ 

| 

| 

ACTUAL SIZE | 

> | 

| 

PRECISION : 

‘ 

‘THIN-LINE’ POCKET-SIZE Model ’ 

20,000 ohms-per-volt V.O.M. | 

| 

¢ Full-Range Instrument Performance | 

Model 110 wigan aaaag ase 

Complet e Fits Your Pocket... Fits Your Tube-Caddy | 

ms a e Extra-High Sensitivity | 

Din 1 : é UU OnF per voit | 

x 5 hipping weight e Extra-Low... Extra-High Voltage Range j 

3 It Net Price $32.50 5 volts f e extra-loy ; 
l eee @@@ ee = OUUY VOU TL 7é€ extra 

~Also Available— | . - 

. Medel 168: Simiar) °° Extra-Wide Resistance Ranges 
to Model 110 above, | pibintbabstchiaeasardeioa sib estsieash 

1 except 1000 ohms | ¢ Complete Current Ranges Up to 600 ma 7 

| per volt AC and DC . ' 1 ta +70 dt 

; Net Price $26.95 | . Complete Decibel Ranges from —20 to D db . : 

ao pe casa eed J ¢ 312” Full-View Meter...Long, Easy-Reading Scales 

1 


| a AMAY Lh) 
\ TEST LOUIPmENT 
a 


4 obec € 
Standard curacy PRECTISTOWN apparatus Company, Inc. 
70-31 84th Street, Glendale 27, L. I., N. Y. 


Export: 458 Broadway, New York 13, N.Y A. @ Cables: MORHANEX 
Canada: Atias Radio Corp. Ltd. @ 50 Wingold Ave., Toronto 10, Ontario 
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SERVICE DEALERS! You Can’t Afford to Miss This! 





MODEL 200: 
Completely 
New, 
Automatic. 
100-3 

Watt Loads. 


MODEL 100A: 
Adjustable 
Time Relay. 
150-400 

Watt Loads. 
U.S. Pat 
2,756,382 





WUERTH TUBE-SAVER 
Triples Life of all Tubes ..; 


Triples Tube Life 
verified by 
independent tests 
Keeps Screen 
Bright 

Keeps Picture 
Stable 

Hi-sound Fidelity 
Used by Armed 
Forces 

Virtually Elimi- 
nates Burned-out 





This amazing new invention lengthens tube life and 
brings new Plus Profits. Every service call you make 
means a sure sale. Builds store traffic, makes frie nds. 
Saves tubes from “starting shock” by Thermal! Cush- 
ion Action. Arrests untimely breakdowns of expen- 
sive tubes and vital components. Saves picture tubes. 


35 MILLION TV, HI-FI SET OWNERS 
New Automatic Model 200 is entirely self-adjusting. 
Red Jewel Pilot light shows precise timing of “Ther- 
mal Cushion Action.”’ Equally good for old or new 
sets. Simply plug it in. Pays for itself in saving of 
tubes. Every set owner a ready buyer with 35 million 
set owners waiting to be sold. Get in the profit 
parade of this newest, most wanted television acces- 
sory. Ask your wholesaler, or write us. 


SERVICE DEALERS & JOBBERS: Write us today for full 
details of our SPECIAL INTRODUCTORY OFFER that spells 
new Plus Profits for you. Co 


pyright 1955 


WUERTH TUBE-SAVER CORPORATION 


9125 LIVERNOIS AVENUE, DETROIT 4, MICH. 





EASY 10 LEARN CODE | 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan 
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The 


on Ssaie 


Rd., Dept. 


important O¢ 





‘TOBER issue 
SEPT. 25. Reserve 


of RADIO-ELECTRONICS 


’ 
your copy now. 


GIANT SURPRISE KIT 


; Set Builders — Experimenters 


54% 


> RADIO 
$ P AR rs Trans- 
; Filt nd ( ; 
; i t Wi ( r ; 
; Val = b _ S V 
$ Part tha every Ser M Eexy - ‘ 
n 5 menter or Ham  nee« I or ; 
rental and pur chase plans. ; I ight Shipment Or C.0.D 
; 
; NEWARK SURPLUS MATERIALS CO. ; 
; 324 PLANE ST., Newark, N. J. é 
RC, Chicago 40, til. # ae 





NEW TUBES 
at 455 k making 
cuits. Alpha, 01 
cutoff with useabl 
mum rating 
age (emitte! pen) 
rent, 20 ma; ¢€ t 
collector it 
6903 

\ | or ¢ 
tube } 690 ! 
ind mea I 
and the 
low-leve idia 

The 6903 n 
ilica faceplate whi 


energy in the ultra-y 
to and below 2.000 ar 
angstroms, the Ie 
mere than 50 of 
sponse. The specti 
from about 2.000 
maximum at approx 
stroms 

Other design feat 
transparent cathode } 
diameter of 1% incl 
stat — focused multi 
Sti a focusing « 
eat connection; the 
plying feeble phot 
duced at the cathode 
of 400.000 time 


5725 


A “premium” st 


the 7-pin minia 
intended parti \ 
amp lifie rcuit 
cont! in l ( 
Cor ed 
forn inde 
ind vibration, tl 
ilar to the 6AS¢é 
for e in crit 
tion ind In moblle 
ment 

T he 725 an! 
clude irate Da 
grids 1 and 3. Eacl 
i sharp ff cha 
be us¢ independent 
electrode 

Fea ed in the 
IS a compact struct 
attention has been 


which in prove it 
hock and vibratior 
sten heater having 
strength to give lon 
tion requiring fre 
switching 















































fl 
: / Look 
(uestion { rom 
\\ THIS 
Box \\ RACK 
\ at your Jobber... 
| SIMPLE PHONO AMPLIFIER \ 


I2SQ7 - l2AV6 50L6-GT - 50B5 - 50C5 
K AMF TPUT 


eR — yy ay - 1 "1 5-iDov 
t—4 vom Sing V 3 ite v2 a 
v , 
at 53 > t (2) -] 
F g 30 
47K ME 470K V 


’ 
a 
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ADDING A TONE CONTROL 


| 
S 
1 OSQi, IZAll 
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* 
s 7% 
ME 
~~ + 
modificeatic H. O. M., Greensb 7 lines. The feedback ne 
vw. © ened a described m “In 
The diagram shows a typical audio Your TV Audio” in the Jan 
circuit as used in an ac—de type radi issue. The tone control is between feed- 
or phono amplifier. The input stage is back loop and ground. 
THERMAL SWITCH 
Severa T\ 5 t phe ) pre- ampliner, TY set or other equi ent 
amplifiers, control units and similar is turned on. Please explain how these ELECTRONIC PUBLISHING 
devices have a built switch or velay mits work and tell me where I can 180 North Wacker Drive Chicago 6, Illinois 
that turns them on when the audio obtain one. fe. Ps W., Florence, S. C. 
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How to open the door 
to a whole new world 
of opportunity 


The doors of IBM open into the newest, fastest-growing, per- 
haps the one “unlimited” field in electronics: digital computer 
development, design, manufacture and installation and mainte- 
nance in the field. Furthermore, IBM is an acknowledged leader 
and pioneer in this field, where the opportunity to advance is 
always open. 

Greater responsibilities await the ambitious man at IBM. 
Advancement is based solely on individual performance. Capa- 
bility, talent and creative ideas are soon rewarded. 


Excellent salaries prevail — and extensive training, liberal 
benefits, good working conditions, superb facilities. 

Stability is assured by a 42-year record of solid growth through 
diversified service to all industry. 


Field Engineers. You will be 
responsible for the performance, 
evaluation, reliability testing, and 
maintenance of the world’s larg- 
est computer for Project Sage — 
the electronic “nerve center” of 


when you relocate. 

Requirements: Engineering 
degree or equivalent, with em- 
phasis on electronics. 


Field Engineering Techni- 
cians. Actual maintenance and 


America’s continental air defense ‘ 
component analysis. Assum¢ 


warning system. , 
: high-level responsibility 
Immediate assignments in the . . 
: Requirements: Two-year tech- 
East Coast and Midwest areas. «ae ie 
nical school training in electron- 
Liberal expense allowance _ ics, or equivalent. 
Open the door for your opportunity now by writing, giving details 
of education . . . and experience, to: Nelson O. Heyer, IBM, Room 


3109, Military Products Division, Kingston, New York. 
Customer Engineers: opportunities are also available, locally, for 


technicians to service IBM machines, after training with pay. Contact 
your nearest IBM office 





DATA PROCESSING INTERNATIONAL 
ELECTRIC TYPEWRITERS suemenen tencanes 
TIME EQUIPMENT 
MILITARY PRODUCTS CORPORATION 











QUESTION BOX (Continued) 
Thermal switches or relays have 
bimetallic strip that bends and cl 


a contact when heated. In yme ul 
the bimetal strip is heated directly by 
current flow through it. Others |} 
an auxiliary heater that irries tl 
current drawn by the mair juipment 


AC RECEPT FOR TV SET, AF AMPL, 





+ — » + 
7y ar 4 é 
¥ AC — + = 
| > 
eae All 
+ > 
S 
> ~ 
oie \ WR TRANS IN BF 
Wh + PREAMP 
y 
} a 
THERMAL SW (INDIRECTLY HEATED 
A 
—+4- 3+ . 
/ DIRE A RMA os 
a 
In the average unit the ntact L 
rated at around 0.5 amp at 115 v 


and the load drawn by the main equ 

ment (amplifier, TV set and the like) 
ranges from 0.1 to 3 
gram shows the circuit nnectior 
using an indirectly heated ur 


diagram of a directly heated unit 
shown at a. The switch may 
Blonder-Tongue TR-3 or equivalent 
VOLTMETER QUERY 

I’m har ng trouble +} th, ‘ 
sistorized voltmeter dese he 
December, 1954, issine ] ed |} 
grade parts thro tgho it. The libra 
is good up to about half ale 
ranges. The top half of eacl ange 
very crowded. For era ¢ 
50-volt range 25 volts it f e fle 
the meter to 0.5 ma (n tle) | 
50 volts deflects the nee ‘ / 
0.55 ma. The other range exhibit ti 
same trouble. JI tried enlac g ¢t 
CK722 and even substitut 1 CK 
for the CK721 without y the 
performance. What causes ti} ; } 
and how can I eliminate it ] WV. ¢ 
New Kensington, Pa. 

Mr. Turner reports that th tre 
is caused by excessive static collect 


current (I...) in the first transistor 
This drives the second transistor 


saturation and crowd ‘ ear 

above mid-scale. This can be cured 

selecting a transistor with low |! * 
Ordinarily these transistors have ich 

low static collector current that tl 

trouble does not occur Apparently 

had the misfortune of purchasing tw . 
units with unsatisfactory character 


istics for: this application ED 


CORRECTION 


Mr. Cerveny states that there 
transposition of text material on pa 
35 in his article “Color Demodulat 


Alignment” in the July issue 

The text beginning with the senter 
starting on line 11 of the third columr 
and continuing through the 24th line 
should be inserted betwee: nes 58 and 
59 of the second column 
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Same 1%-inch piece of 


can be used for telescoping | 











with another 14-inch piece t 








smaller 2-piece masts. 























Why buy assembled telescoping masts? 
Use J&L Perma-Tube in 10-foot lengths 
and easily make your own 























Get flexibility in your stock 
SAVE MONEY—SAVE SPACE 

















Only J&L Perma -Tube offers: Buy only a carton each of five different sizes of 


e Joint design which provides instant Perma-Tube (114 to 24-inch) and make any tele- 
field assembly. scoping TV mast up to 50 feet in height. Hardware 
® Machine-fitted joints that insure close 





epee —cotter keys or bolts, clamps and guy rings—may 
tolerance for high strength and rigidity. : : Aye 

: ene a oa also be secured from your distributor. 
® Guy wire ring position that eliminates : 











all binding and guy wire interference. 


You can now “tailor-make” your own Corrosion-resistant Perma-Tube is 
TV masts up to 50 feet high by using treated with Vinsynite—then coated 
standard 10-foot lengths of 16-gage both inside and outside with a metallic 
Perma-Tube—and save money. Five vinyl resin base. It’s made of a special, 
diameters are available in easily-handled _ high-strength, J&L steel tubing. A 10- 
cartons from your local distributor. foot section of 1% inch diameter by 
Largest base section OD is 2% inches 16 gage is capable of supporting a 
and each telescoping section is %-inch __ weight at its center point of 200 pounds 
smaller, the smallest section having an with a minimum of deflection and 
OD of 1% inches. permanent set. 


J&L Perma-Tube — best for strength and rust protection 


Jones & Laughlin STEEL 


STEEL CORPORATION: PITTSBURGH 
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PLASTIC 
INSULATION 
makes 


ALL 
COLUMBIA 


Microphone 
Cable 


Our NEW Flexlife Plastic 
Insulation now used in 
our microphone cables 
and test lead wire pro- 
vides flexibility as good 
rubber 


neater appearance and 


as with much 


far greater life. 


Send for your samples 
no cost 


or obligation. 


Available from leading 






distributors 


WIRE & SUPPLY CO. 


2850 Irving Park Road © 
Chicago 18, Illinois 
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PHILCO 48-1000 


MAGNAVOX CHASSIS CT 





An extremely dark accom- 
panied by unstable syn found to 
to a a Capa onnected 
twee. the triode and dic ite of 
age amplifie1 tube lr} ipacito) 
ks and disturbs 1 i iction 
I I 4 POSITIV n ne ag 
which is then fed t the grids of 

* and if tubes. Re capac 
tha .0Ol f 601 ed type. 

fr R YI 


358 


\ nm I in the 
p 2 8 Che 
i pulse f tical 
i feed nor 
reuit 1es} Cc 
i C2. The pulse mtal 
hori 
! ifc, indire¢ I i d the 
I i he Oo} 
6SN7-GT 
> > 
Mi 
+ aw AWAY 4 
+ - : 
Rg; * 
gi 2 x 
r 
+ +“ 
” tm 
= 
i 5 
~ 
ed MAAS AAA AAAA AAA 
. , Y 
6SN7-GT 
— 
The remedy cor I a 
pling filter 1! he 
rtical linearity cont ine i 
he B-pl upply to t | oscil- 
lator, the source of the yulse 
Break circuit a howr 1 2.200 
ohm 2-watt resistor and the bypass 


capacitor C5, a 10-uf 4 


lytic.—E. A. Chu 
HORIZONTAL 
Shaking of 
wind is 
displayed 


JITTE 
bushes in t 
a good description of tl 
intermittently 


ong 


side 
e jitter 
Sparton 


model 22312. After sever tarts, 
the age line was grounded by a jumper. 
The trouble did not recur after hours 
of monitoring. Further checking dis- 
closed that a 2-uf, 50-volt, positive- 
ground capacitor hooked on the age 
line to filter the spurts of age voltage 


SPECIFY NORELCO 


TRS 


for Top Performance 
speaker rep/acements 








Sp l ( 
Aside from p 
have b desi 
t ed | al — 
d xcelle 
In | ERS 
r od ds | 
ers have difficu 
recorded perform 
wi C T 
FRS Twin ¢ 
by m } 
The small 
c ove 10.006 
| frequer I 
lo 0.000 
tr I T A 
ql Oo I 
Price from $59.98 
tandard impedar 
from 12 inches t 
CCOCEE COO COCO OES OEE ESO OELEO®S 
. 
> . 
* : 
>a rT) © @: ° 
> - 
— > 
>. 7 
. - 
eee ee ee covecee 
ADD TO...and improve any 
sound system ‘with Noreleo 
*FULL RESONANCE SPEAKERS 
Send to Dept.D-9 today 
for more details 
| North American Philips Co., Inc. 
100 East 42nd Street 





New York 17, N.Y. 
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TECHNOTES (Continued) AW ((y G hn } } Dp } }”"” }5}9»»>$;]]’@ 
Each —_ item is designed with the 
serviceman in mind. Created by highly 
qualified design and service engineers 
to SAVE COSTLY SERVICE time, Senco 
products HAVE RAPIDLY GROWN in 
acceptance — Now are leaders in low 

es cost test instruments and accessories. 
Attractive packaging, informative liter- 

e ature and unsurpassed quality, truly 

Li guarantee a “line that is mighty fine.” 






delivered by the age keyer had an 
intermittent loss of capacitance. Dis 
connecting this Capacitor, with the set 
performing normally, produced the 
jitter. The unfiltered pulses resulted ir 
a spurious modulation of the horizontal 
syne by the spurts on the age line feed 
ing through the if.—A. Philip Moi 


Wd 
= 








G-E MODEL 2117 


rn 























. 7 (ERR CT oe 
agged effec ‘ s, like th 
a jae 1 ef Pa 1p apo » | oe! , fet SENCO FILAMENT CHECKER NEW SENCO TRANSISTOR CHECKER 
veet 1ona cog “ 1ee |, was | 1€ ae Quickly Hide any open Sates: sea nee 
of the owner of this set. The effect was filament. Especially needed 
more pronounced than simple interlace handy for servicing PENS s 
trouble resulting in the pairing of lines series filament TV sets leading mfrs. P 
with somewhat similar distortion of and radios; only these 4 orta 
circles. checker that checks all on all transistor 
octals, loctals, 7 and 9 short 5 a 
ie - = pin minatures automot: leakage 5 gp 
i ontinyi - . et 
eaewore fam \72\2AU7 Model FC4-66 cally. Also continuity Checks forward to back 
— MAA + TF em CHORIZ AF Deoler Net and voltage tester. ward resistance of a “ 
3 ; With Leads .... $2.95 Without Leads $2.75 cindes $15.95 e 
- 8 7 ORBEA 
=. 
nA OWT UP-DOWN re ALIGN 0-PAK BIAS SUPPLY 
rT Vee VOLTAGE r for TV ALIGNMENT 
7? == , ‘ and AGC 
+ ‘ t Oa 
t BOOSTER le @* ~~ 
Model 1B2 -_@@ SHOOTING 
Resistance checks localized the troubl A practical » e . ad i od 
to R1, 33,000 ohms, which had increased F ; j=—- wv ~*~ Mode! BF 
‘ nese ine voltage : 
in value to about 150,000 ohms. This regulatorhalf the a3 2. 4 WV 
resistor (see diagram) is part of the price of others. In- @ oe . YZ 
grid filter network of the 12AU7 hori- creases power line volt- ; ae 4 
zontal reactance tube. Replacing the age ten volts, decreases TUBE and CAPACITOR NOW —P Jes any DC 
resistor eliminated the cogwheels in it ten volts, or restores LEAKAGE CHECKER tene from to 18 
the picture. Alfred Roberts it to normal with the A holly accurate see a t positive or 
flick of a switch, rated tit E hr aan Ri cieaateies Gale : ' mpletely 
FAINT PIX ON WARMUP up to 300 watts. Hand- uniatie, “Tara; Viator tai netber sanble 
aa atti les all black and white A reliable instrument for indicat with than 1/10 of 
On an RCA KCS77 chassis the pik TV sets. Dealer Net $5.97 ing copacitor leakage with 50 7” 
ture would come on very faint when the volts applied. Quickly indicates 
. - ’ P f <4 —_ t : Model LB2N . ® Grid to cathode leakage ® Grid $7.85 
set was turned on. After about 10 min Sonat Medel (ae. tat wah m oe a Sea 
. = ‘ mMissio eoter ft cathode 
utes the picture would suddenly blossom neon lamp. Glows @ 126V in- leakage © Gossy tubes 
to full strength. I checked the picture dicating high line voltage. Checks 70 Criticol Tube Types é a 
and horizontal output tubes. All were Complete with RE \e 
Dealer Net $7.17 te 
normal, except that one of the 6BQ6’s Meads ond: Wired ‘waae \ Lock 
had a loose plate cap. I put the output ellen . 
. , . Leotherette Carrying 
tubes back and, when the picture came as $2.00 
on weak, I pressed down on the loose te . a 
plate cap. This caused the picture te _— — . UNIVERSAL 
jump to full strength. I dented the % = 90 de arre silat TV JUMPER CORD 
E + Model PP2 : ading d bute ' ee 
nvecx tee C 7 PEAK te PEAK ae a este the 
. a —% COMPARISON METER f anufa d ' snine inte wall 
= —- = 
6BQ6 ‘GT(2) ats Pa — A completely assembled ” b ae moving of 
ed a L656 eA aS 1B3-GT Peak to Peak Meter at f , winding and 
aN ie 1 1 SS half the price of a kit. i AY s cords. It’s 
_ \ — eT, oY = A must when servicing D ‘ universal — fits any set 
ie AGC, Sync Separators, NO SHOCK HAZARD 
} Etc. Dealer Net $8.75 ‘ ol Road ddisor De ic $1.95 











plate cap for better contact with the 
plate wire and resoldered this joint. : 
The trouble was that only one of the AlLtention 
horizontal output tubes (see diagram) 
was functioning and the loss of high 


voltage produced a dim picture. As the Service Technicians Associations 


heat from the tube with the bad cap 


expanded the plate wire, after about Club Members 
10 minutes it contacted the cap, restor- Student Groups 
ing normal operation.—A. R. Clawson 
Special subscription rates to RADIO-ELECTRON e avail- 
PURE OIL 518 RADIO able to associations, clubs, schools, employe ete. Fon 
In case of birdies due to if oscilla- information write— 


tions, decouple the B-plus feed to the G. Aliquo 


screen grid of the 12SA7 converter by 


inserting a 2,200-ohm 1-watt resistor RADIO-ELECTRONICS 
between the screen grid and the elec- 154 West 14 St., New York 11, N.Y 
trolytic capacitor. In place of the pres- 
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‘nutel 

Up-to-the-minute. 
This brand new edition 
, of MANDL’S TELEVISION 
—1f > SERVICING gives you 
y ? the most detailed 
trouble-shooting procedures 
and servicing techniques 
for every TV flaw. 





MANDL’S TELEVISION 
SERVICING | Rev. Ed. 


By MATTHEW MANDL $6.50 


Every feature that made this book invaluable to thou- 
sands of technicians and servicemen has been retained 
In fact, each subject has been re-examined in the light 
of recent developments and brought completely up 
to-date 


EASY TO LEARN 


clear explanations of the fundamenrals of 
hrome and color T Complete servicing in- 


tions for UHF and VHF 


Simple 

mon 

struc 

Plus: ° Cascode tuners, automatically focused 

5 tubes and other devices. 

* The latest types of tuners and circuits (in- 
cluding theory and servicing of printed 
circuits) 

© Transistor theory and servicing principles. 


used by che ex- 
involved mathe- 





| learn the time-saving methods 
perts without unnecessary theory or 
COMPLETE EDUCATION IN SERVICING 


yn Television Troubles— 





The Master Index to Comm 

which has been expanded to include many new ref- 
erences—lists the various trouble symptoms with the 
possible causes for each and the page on which full 
servicing instructions are given 

Every step fully illuserated with large, clearly 
marked schemat and other helpful illustrations 





Become An Expert In... 


CLOSED - CIRCUIT AND 
INDUSTRIAL TELEVISION 


By EDWARD M. NOLL $4.95 


ye book uld guarantee your future! Ie gives 
you, in clear non-mathematical terms, both the theory 
and practical techniques needed to handle closed-cir- 


This 


cult transmission systems, scanning processes, picture 
signals, sync and deflection generators, cameras, and 
video amplifier systems 

THE ONLY BOOK IN ITS FIELD 
This specially designed, paper-bound volume is packed 


with rechnical know-how, industrial applications and 
hundreds of photographs and drawings 
2 one-way tickets to the best jobs in TV 


Study one or borh FREE for 10 days withour obligation 


The Macmillan Company, Dept. RE-2 
) Fifth Ave., New York 11, N. Y | 
Please send me ] 
1) MANDL’S TELEVISION SERVICING $6.50 | 
C) CLOSED-CIRCUIT AND INDUSTRIAL 
TELEVISION $4.95 | 
I will either remit the full price or return the | 
book(s) in 10 days Save’ Send check or money | 
order now and we pay delivery charge. ) 


Name 
Address 


Zone State 
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City ~ 


-—-—=—= CLIP AND MAIL TODAY roo 


TECHNOTES (Continued) 
ent .01l-uf bypass capacitor from the 
screen grid to chassis, insert a 0.1-yuf 
capacitor.—E. A. Cl] 


MILKING A PIX TUBE 


Like the farmer wh« to milk the 
last drop from his cow, tl et owner 
(see photo) used not brightener 
or rejuvenator but fi ! Despite this 
array of voltage boosters, the picture- 








tube heater did not fail. I’m surprised 


he didn’t try to buy venators for 
the rest of the tubes!—A/fred Roberts 
DU MONT RA-340/341 342/343 
To prevent horizontal line displace- 
ment due to erratic firing of the hori- 
zontal oscillator when no station is 
being received or when the fine tuning 
TO TUNER AGC 
a TO IF AGC ROM K SE 
A TT RAN 
mwn—- a 2k 
680K 


R254 
$33 m 
47k 
+ 
~ 


AAA+ 6AUEB 
W «| AGC AMPL 





250K 
| RF AGC DELAY 
Soon | 4.7K 14sy 


uf 


265V 


control is misadjusted, 


idditional filter- 
ing (see diagram) is add 


led to the age 


circuit. The filter completely eliminates 
the horizontal sweep keying pulse from 
the age line. Resistor R254, a 3,300- 
ohm unit, is added the age circuit. 


are coded 
END 


Chassis with this modification 
RUN 3.—Du Mont Se ce Ne 


ws 
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| non-profit organization 
of the high fidelity industry 


Announce Ss 
the first 
Industry-Sponsore d 


NEW YORK 
HIGH FIDELITY 





at the 
air conditioned 


N. Y. TRADE SHOW BLDG. 


36th St. & 8th Ave., N.Y.C. 


Serr. 


d1-M0 


195 6 
2 P.M. to 10 P.M. 


INSTITUTE OF 
FIDELITY MANUFACTURERS, 
P.0. Box 284 © Mineola, N.Y 


HIGH INC 
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Only a limited quantity of the +630 TV KITS left. 
Restocking parts would bring the price way up! 
Our lowest priced competitor sells the same KIT 


for $159.50 wintry ean 
We are closing out the balance of the KITS that 


we still have in stock at the new low 5 99 


price as shown in the bargain — 
Build a, 


at right, for only 
#630 


/ Super Deluxe 
i. ay TV CHASSIS 
4% Witha 


+630 SUPER DELUXE 31-TUBE TV KIT 


PUT ON 


» ome 


JO-—-450", 40—A80r, BO—18e 0/16 
CARBON RESISTORS 
w 20. 8, 62.10 
. 











OPERATES 16" joc a" ge TUBES @ Engineered in s 
idhere ‘ 63 led teatures @ Fl LI 
iM¢ BANDWIDTH e ( ASCOD! rUNER e@ COSINI DEFLEC 
TION YOKE e@ LARGER POWER TRANSFORMER e@ KEYED 
AGC @ 1 SPEAKER . ecg hag ERS i RESISTORS at ¢ 
capacities {1 tolerances ive COMPLET] SEI of PARTS 
ind Tl = everything f wire & CRT) 
All I.} s and Tr nsformer f ré niyegg ind uned 
= ‘ b 1 5 LIFE SIZE eas llow st 

ef ASSEMBLING "INSTRUC TION ded “in 9: RI 
NOTHING BETTER AT ANY PRICE! 4:99 

eS for this sale ne . only > 





7——CUSTOM- BUT CABINETS 


ZoOzn7 


3 LEADING 1956 STYLES WESTCHESTER MANHATTAN 
. 
. 
. 
. ; 
from FACTORY to YOU 4 
GEM $35.91 f ™ 
GEM MAN- 
waltsoee HATTAN 
f é also 


available 


_— 9 for 
H-41" W-26" D-25 picture tubs 


\_ was" wae" p22 Special $74 $79.22 Special $49) 


CBS, DUMONT OR THOMAS PICTURE TUBES 
BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 
THESE SPECIAL PRICES ARE FOR THIS SALE ONLY 


ited 66/21 -arerenS 29-21 | 24 at2ra$44-89| 27 - 2225699! 


nized Aluminized 


=r TV CONVERSION KIT—, 27” TV CONVERSION KIT 


é oy 
tube ¥ 


$59.54 


picture 





H-39" W-25" D-23 











J 





onvert any Size, any Make TV aaaae. te ) to Convert any Size Make TV RECEIVER to 
we he “ 70° Pict Tub operate the 27” or any 90° Picture Tube. 
ae SS ae a wo COMPLETE SET OF ESSENTIAL PARTS includes 


COMPLETE SET OF ESSENTIAL PARTS cludes 
matched set of Todd 70 COSINE DEFLECTION 
YOKE and TODD HV FLYBACK TRANSFORMER, 


FOCALIZER, 20KV FILTER, DRIVE TRIMMER, WIDTH CONTROL, CONDENSERS, RESISTORS. 
LINEARITY COIL, CONDENSERS, RESISTORS. 


List Price 75 
List Price $33 50 $39 
=" Special for ee 
Seoetel far Gils Bile.csscocsseseccs TTletret  RCON MANUAL Step-by-Step 3 
a CONVERSION MANUAL Step-by-Step Instr t ons . oe fs col inc 


tite satrations. for mountine 
\ tending into gar age clos 


matched set of Todd 90° COSINE DEFLECTION 
YOKE and TODD 18KV FLYBACK TRANSFORMER, 
30KV FILTER, 6AX4 TUBE, YOKE BRACKETS, 

















FACTORY BRAND 


TUBULAR CONDENSERS “35° c 
> S—200v. 47. ° ¥ 








FACTOR : YO —~ 





YOUR BIFOCALS 


¥ And See The Biggest desi In Your Life! 


MEW MERCHAN 








This $25.50 REGAL 
AC-DC 5 tube 
RADIO. See it on 





above list for only 
e. *10 
+630,¢ tux TV CHASSIS 


COMPLETE READY TO PLUG 


P RRAP 


IN AND PLAY 
2 24 


Special for this Sale only 


ae 


(ese sve CASCODE TUNER 


| neers $45.97 


PULSE KEYED age att: 


RE 3 














een SET OF PARTS ‘99 











BROOKS RADIO & TVCORP., 84 Vesey St, ont a, New York 7,N.Y. 3223 
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Features! 

— 

Model 648P ° 
Dynamic 
$114.95 net 


Fastest Dynamic Tube Tester made, yet it's fully 
flexible for all receiving types, new and old 
The set-up time is actually less than the warm 
up time of the tube. New Variable Sensitivity 
Shorts Test shows leakage up to 2.0 megohms 
Metered plate current shows tube condit 
Meter calibrated in Good-Bad as well as Percent 
f relative micromhos. Automatic Line Voltage 
ndicator, Life Line indicator, New Zig Zag Roll 
Chart locates tube types much faster, TV types 
separated for even faster locating 












Low-Cost I -~ mors 
e ‘ i * 
Forty-Niner | = a A 
with Plug-In | ; 
Accessories 


ae 
$49. 95 net, Accessories extra 


A good, basic tube tester, with plug-in accesso- 
ties for performing a wide variety of additional 
tests. Accessories may be added any time, per- 
mit testing tubes for filament current and high 
resistance shorts, as well as checking selenium 
rectifiers. Lever action shows which pins are 
connected. Sensitive shorts test. Line Voltage 
Indicator. A tremendous value. 





New, 
Portable 


Dynamic 
Model 561 
$89.95, net 





Employs famous Jackson Dynamic principle, ap- 
plying separate voltages to each tube element. 
High voltage power supply for most accurate 
tests. Improved switching system gives simpli- 
fied, fast operation. Filament voltages for the 
very latest TV types. Fully portable case finished 
in harmonizing gray and green, tough plastic fab- 
t Built-in roll chart, with free replacement 
service for one year. 


For more information, write: 


JACKSON 
"Cowien rine Tests Equignments 


In Canada: The Canadian Marconi Company 
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E 
DARB HOLIDAY RECEIVER 
A number of readers have asked fon receiver through a pow pply « 
additional information on the bicycle This set does not have contir 
radio shown on the cover and page 13 tuning over the broadcast band. Ir 
f the February issue. It is the Holiday it has a three-position lever switcl 
model made by Darb, a division of station selection. Position 1 is fo1 


S. C. Ryan Co., 1316 Yale Place, pretuned station between 540 and 


4) IR5 [2 U4 [2 T gi8 1] 1u5 |} 384 26 of 2 
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for other uses because of the incon- 
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44d OMA —'9 + ao ees 
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a 280uyt | at | 4-7 > 
— » ==> - | . 
4G - | wuts —|—|> ™ 
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} 1 RS SE SSE | | ~+ 1—9-—-4 + 
_ iB it 9-180mut_ } —ae - ~~ t j = a \SOV 
4 
ie | tap 
ried he aac saad erat PEE IIASA ES SETI CO ice 
68 « /iw | : 
—— 9h ADAy— 9 AAA 9 AA | "ie. 3° 
a" = oe ‘ ' o 94 
jo “o— ff OO '20¥ MA ae -= Bi 675v/8MA a ? " 
Dil e } >|! 
= —+ + + ——, photon | ace - 
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i —« rte Al mT " so ' 
WANE —TO le KS 10005 : "es a. o. 
25vAC, MA oi ee * = * > y ———————— | E. ' 4 { 
“Va oe ae eee eee ol 
Minneapolis, Minn. This four-tube port- ke and positions 2 and 
able operates from dry batteries, 117 in the 600—-1600-ke range. Statior " 
volts ac or a 6-volt vibrator-type supply. preset by adjusting the itor ar 
The power packs are separate units that antenna trimmers with a screwd! 
can be clamped to the bottom of the through holes in the case he 
4 x 5 x 6-inch cabinet or mounted at battery power packs ar hown at 
a remote point and connected to the and Jb, respectively. 
ADAPTER FOR INTERCOMS 
An intercom in the home is a prac- home where hours or even day 
tical device with innumerable uses. pass without the unit being used 
"or example, a remote station can be Here is a simple and inexper 
mounted outside the front door so a method of cutting down the lag bi 
caller can be identified before the door tween the ringing of the doorbel ‘ 
is opened. Mother, without interrupting time that the normally off intercor 
her chores, can keep an attentive ear ready to operate. It also pern t 
on Junior in the playpen on the porch remotes to turn on the 
or she can save needless trips to the ADAPT : pee 
: “ 1 TEAM —— » 
door just to say, “Please leave three BELL F  taiadiclagl 
quarts of milk” or “Johnny can’t play ——. f i} ry] t 
with you now. He is eating his lunch.” WA | i> ilo} _ 
i SHI 2] 
Intercoms in the home have been MY) ¢ te f 
F : ° * . 
restricted largely to baby-sitting appli- t ——r f 
cations. They have not been popular Hes sw 1 i 
St Let 


venience of waiting for them to warm 


| 4 
at Ss ; 
ip. If you have a remote at the front 1 — 
a INT ve | L - f 
door, a caller must wait for you to | t . 4 } 
— | Ly h—4 


reach the master station and then 





another half minute or so while the RY ; Ss Me Blind. Tz 
pci A ‘ . | ' fA 
init warms up. Leaving the system RELAY vIN . 
° Ping Wy o =o xe i s 
ym constantly is not practical in the : ce as os ee 
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RADIO-ELECTRONIC CIRCUITS (Continued) SS. ee 

making a call. Plug the master station’ < | : 

line cord into the adapter and run cy 

three leads from the doorbell circuit to he field 

the adapter as shown in the diagram : i 
When the bell rings, the transforme) 


voltage energizes the coil of RY1 





through the normally closed contact 
\ and C. The relay operates, epening 
contacts A and C and locks in through 
contacts B and C and the normally 


closed contacts of thermostatic time SPECIFICATIONS: 


ee tee gy reer ¥ ARKAY Model FL-30 
delay re lay RY2 Contacts A, B and ¢ Power Output—30 watts @ 1% 0 
are adjusted for-a make-before-break Peak Power—45 watt Hi-Fi Amp 4 Pre Amp 


























arrangement (C_ contact B before — oa 4, 8 16 ohms _ - 
: requency Response— = 1 db 10-40,000 cps below 28 watt 

breaking with A) to prevent chatte1 V> db 3 0 cr 
ing and insure’ proper operation. Hum—Minimum volume—120 db below rated output 
” , Controls—(6) Function selector, loudne ba tret 
Energizing the relay also closes con- set, 5 position level compensation control t n tor mor 
tacts D and E to apply power to the Tone controls 16 db @ 50 and 10,000 cps +} f lat R . waked 
intercom through the receptacle. (The $49.95 sia black cabinet 
intercom’s line switch must be on at oss 
all times when using the adapter.) ARKAY ARKAY 

RY2 is an Amperite type 115C120 Model Model B-8 
whose contacts open 120 seconds afte 14T21 Hi-Fi 
voltage is applied to its heater. It opens new! ak Speaker 
the circuit and turns off the intercom TV KIT System 
after 2 minutes—a desirable feature, 
especially when no one is at home. i 
The spst switch is thrown to ON when reuits result . \ 
the conversation exceeds 2 minutes and z Extremely low noise characteris- bility with extremely lov hi-f kit fo 
, “etic. Automatic frequency control haracteristics. A. G rcuit Mea 
is thrown to OFF when it ends. =with provisions for AFC erase results in maximum sy hold se and 

RY1 is a Guardian series 200 o1 sAllows pinpoint, high selectivity haracteristics. The y vertical pped with a frequency woofer 

ee nat ith dpdt contacts and tuning. Foster Seeley discrim- chassis construction, serie i f y exponent 
equivalent type with dpdt contacts and Sinator, high efficiency AM loop =: string-heater type tubes. vert Mar thst ' variable 
an ac coil to match in the voltage stick antenna and temperature al retrace blanking ts, and t t tment of 

compensated oscillator circuit. == many more featur ‘ 

supplied by the bell transformer. a ’ : ‘ 

“te . ; : $29.95 © $79.50 $35.95 

In systems with more than one re ; less cover 
mote, each additional remote turns on : 
the master with a normally open push ~ 
button switch connected across termi 
nals 2 and 4 on the adapter’s terminal ; qm 
strip. ARKAY j 

RADIOS : & 
SCOPE TESTS FLYBACKS , 
ho) y ue ‘ 4 JAY Model 
ARKAY Model FM-6 meticy ere 
Meter type flyback testers are almost Rg ae = FM Receiver Kit Personal Portable 
. . } AIKe anuTacture a mpiete 

nonexistent here in England. British ‘i on radios unmatched in the Extremely sensit ; tat 
TV technicians use a scope to check industry in quality and perform ; F E 

: a a . : ance. They include: transistor t 
flyback transformers for shorted turns. nortebies. table modéle. mult =e Temper ae 
The method used could hardly be band receivers, portables, and 23 !ator circuit t 

iwler 0 ed is accesc 7 many other models. There is cer- 23: S'4Bes, !imiter and ¢ t t Two ea 
impler. All you need is acce to the tain to be one to fit yours: give top selectivity sa Wh he My id 
scope’s sawtooth sweep voltage! If it requirements zee tivity x 5” x le 
is not available at the front panel, you $23.95 $12.95 
can install an output jack. Se 

Turn the set off and apply the saw- Write today for full details on the remarkab Di € 
tooth voltage to the transformer pri- our catalogue ABSOLUTELY FREE along tt ay 


mary through a .001-uf capacitor and we to Dept. RE-9. 
connect the scope’s vertical in . 


nput leads 
across the primary as in Fig. 1. In 
many cases it will be most convenient 
to attach the leads to the horizontal 
output plate and the damper cathode. 
The grounded vertical input lead may 


on ~7~ 

rants ) huh 1a 
i agemen reg ae fry what RADIO-BLECTRONICS 
with equally good but slightly different a, 
results. On some sets this connection has in store for you 

7 can be made to the chassis. ° : 
beg in the months ahead s* 
ma ae 


Y 
t 
] 








Briefly here’s how it works: The ° 
flyback from the scope sets the trans 
former ringing just as a normal flyback 
in the set would. Without the damper 


@ UNDERGROUND ANTENNA @ SIMPLE TRAN TOR RTWAVE 
age Mille RECEIVER 


@ THE NEW MOTION-PICTURE SOUND 


to stop them the oscillations continue By Aeron Ned @ IMPROVING ND IN AM RADIOS 
for perhaps 10 to 15 cycles or more, @ AUDIO TRANSFORMERS e 
gradually dying away. Being triggered By N H whurst @ A HOME INTERCOM SYSTEM 

by the scope’s sweep signal they are @ A SELF-CALIBRATING MARKER : : ; : b 
automatically synchronized and a steady GENERATOR @ SELLING EXTRA TELEV N SERVICE 


trace as in Fig. 2-a will appear on the sis : 
scope. This is the normal pattern for The OCTOBER issue of RADIO-ELECTRONICS goes on sale Sept. 25th at better parts distributors and newsstands 
a good transformer. Any shorted turns SUBSCRIPTION RATES 


in the transformer will damp these One year $3.50 Two years $6.00 Three years $8.00 
. von RADIO-ELECTRONICS 154 West 14th St., New York II, N.Y 
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MANY SURPRISES 
HIGHEST FI 


LOWEST PRICES 


ee -! >, 





wy 
Fer-tone BEE, AR 


Selected by all Hi-Fi authorities as 
the most perfect intermix record 
changer ever built. Americanized 
version of world-famous Rex A 
changer. Patented intermix—plays 
10 in any size between 6” and 12” 
without pre-setting. RUMBLE WOW 
and FLUTTER are practically non- 
existant. Short spindle supplied for 
use as Hi-Fi record player. Plug-in 
shells for all make cartridges 
Truly the greatest Hi-Fi value ever! 


Audiophile Net $59.50 
(45 rpm spindle — Net $3.50 add'l.) 





BS scientists have brought you new magic 
— the B&O A 
cartridges for ABSOLUTE FIDELITY 
(Pat. Pending 
Now you can enjoy static-free, dust- 
free, noise-free reproduction, longer 
lasting records and prolonged stylus 
life with a brilliance never before 
dreamed of! 

Audiophile Net 
Dual Sapphire 
Single Sapphire 
Single Diamond $21.30 
Micro Diamond St. Sapphire 


professional anti-static 


ing mikes, tape decks, cartridges, 


om FREE? i956 Zeedtone cato- 
® log. The above are only samples of 
"aN record changers, silent listening 
devices, etc 


FENTON COMPANY 


1956 Fen-Tone Hi-Fi catalog includ- 
15 Moore Street, New York 4,N.Y. 





Sold through better 
Audio Distributors. 
See. yours today! 


West of Rookies, 
prices slightly higher 
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RADIO-ELECTRONIC CIRCUITS (Continued) 
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nn ee 
Tae ae 
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RT IN TRI = a 
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Riz DEFL 
< -_ ™, 
: 73 
ql 35 
¢ = 
a8 + Oy — 
—=— a . 
= = 
] AM 
° 
Na 
: 
va+ 
4 
ost itions hea vill 
appear as Fig. 2-l 
The choice of et ency not 
at all critical. Or ! ‘ f scope | 
foun 00 cycle inother 
gave good resu 
R nen el tha , irative 
test. The best fil which 
most l I ent and 
ck to that. Ih the fir 
+ a eR y cont ) id 
chose position 2 on the coarse fre 
quency control. The ne ipplies to 
the vertical gain; cl e the setting 
which gives optimum re ts and alway 
return to that same settir 
When a faulty trac obtained, first 
disconnect the deflection coils. If the 
trace still indicates a short circuit, 
disconnect the remaining leads from 


the transformer one by one. If the 
trace suddenly goes normal, check for a 
short in the width control, yoke or 
other component ist removed. 
Experiment with various types of 
horizontal output transformers to learn 
the specific characteristics of each.— 
Peter E. Clement, Essex, England END 


don’t 
just say 


capacitors 
Ask For Sprague By Catalog Number 


Know what you’re getting .. . 
get exactly what you want. 
Don't be vague... insist on 
Sprague. Use complete 
radio-TV service catalog 
C-610. Write Sprague Products 
Company, 81 Marshall Street, 
North Adams, Mass. 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 








154 W. 14 St. 
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New York 11, N. Y 





South River, New Jersey 





ask the 


Man-on-(io 


why he prefers 


COMBINATION PEAK 
& FLAT ROOF MOUNT 


MODEL 
PFM-30 
(Fit Vv 
up to I'/2”) 


MODEL | 
PFM-30 LM ~<_ 


M 


Features the patented 
"Walk-Up" — Drof 
socket for easy installat 
Peak, Flat or Pitched r 
gauge pipe mast ock 
heavy duty screws 

to secure mast. Facto 
and supplied in a heavily f 
esistant finish A 


WRITE FOR NEW 1956 CATALOG 


pioneer & 


SOUTH RIVER | soning 


METAL PRODUCTS CO., INC. 


producer of 

finest line 

ef antenna 
- mounts 
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UNDERCOVER STORY PROVES 


JERROLD svresronsry 


--- MODEL 2300 RF AMPLIFIER 
FOR MASTER TV ANTENNA SYSTEMS 


The new Jerrold Model 2300 is a high gain (38 db 
minimum), high output (.3 volt/channel) broad band 
amplifier specifically designed for use in large TV 
master antenna systems. It insures easy, low-cost in- 
stallation and requires minimum maintenance. But the 
real reason for better performance and longer life 
is the undercover story. 





SPECIFICATIONS: 








FREQUENCY RESPONSE: + 1 db—Channels 2 thru 6 and 7 thru 13 





~ GAIN: 38 db min. 





GAIN CONTROLS: Hi and Lo, 16 db range 





TILT CONTROLS: Separate Hi and Lo 








RATED OUTPUT (MAX.): .3v/channel for 9 channel operation 





TUBE COMPLEMENT: 4-6BQ7A, 2-12BY7A, 1-6CB6 





POWER REQUIREMENTS: 117 volts AC 63 watts 








LIST PRICE for MODEL 2300—$164.00 
slightly higher west of the Rockies 





= Me? er 2 = 


Model 2300 may be shelf or wall mounted. It may be used 
singly or in cascade. It has wide application for TV master 
system use in motels, apartment houses, hotels, schools and 
for line extenders in community antenna systems. 


Jerrold never compromises with quality—that's why Jerrold 
equipment always means a more consistent and better pic- 
ture on the TV screen. Yet Jerrold equipment actually costs 
less to install, is easier to maintain and lasts longer. 


For complete information on the Model 2300 broad band 
amplifier write today for Jerrold Technical Bulletin + 544 
or see your nearest Jerrold Distributor. 


SEPTEMBER 1956 





Universal input circuit permits use of a variety of 72 ohm or 
300 ohm antennas—broad band or separate hi-lo arrays. 
An alignment tilt control (reached through hole in cover) can 
be adjusted so that the Jerrold Mode! 2 ) will work with 
various lengths of coax cable without need for external line 
equalizers. Unit is housed in handsome silver-gray metal 
housing with perforated cover for ample ventilation 


Positive Match input and output circuits provide extremely 
low VSWR over the entire VHF Band resulting in clear, no- 
smear pictures on all channels. Slug-tuned coils mean easy 
alignment...no tweezers or coil dope needed. Overrated 
components in all circuits insure longer trouble-free life. 


JERROLD 


ELECTRONICS CORPORATION 


23RD AND CHESTNUT STREETS 
PHILADELPHIA 3, PENNA 
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the ‘‘Million Dollar’’ Body 
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@@ Gornell-Dubilier capacitors 
@ Cornelt-Dubit 


f. & sut 


MCHCHHZXXZ”#M€W 


Si vous lisez le francais 
devez lire 
ELECTRONIOL E 
INDUSTRIELLE 


techniq 1¢, vous 


la grande revue francaise 
de technique n 


| 


Specimen gratuit sur demande 


EDITIONS RADIO 


Paris 6 France 


9. rue Jacob 


CMM@CZH@@E@elea 
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What ARTICLES would you 


like to see published in RADIO- 
ELECTRONICS? 
Maybe YOU are the man to 


write them! 


Author ’9 Guide 


Ask for an 


RADIO-ELECTRONICS 


154 W. 14 St. New York 11, N.Y. 
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CONTROL DEVICE 


Patent No. 2.717.356 
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Patent No. 2,729.75 
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RAS MISSILE 
TEST PRUJEGT 


is attracting Creative Engineers 
and Scientists who are bound 
toward success 


ZA 
Aw 


MTP... tn. Missile Ts 
RCA Service Compan 
Long Range Missile Test ¢ 
missile-testing range and lal 
The responsibility for pro 
nstrumentation for adva 
ast range of performance 
' os ee new engineering and plannir 
Specific fue Ids real opportunity for rapid ind 
include 5 Here you will encounter i 


that challe nge the 


TELEMETRY =| —_ sour ereative ability in 
RADAR 

TIMING lalate 
COMMUNICATIONS hee tronticrs ct ace 
DATA PROCESSING fo 
OPTICS has tae i Poon ak 


IS located. 


, . > . {} ars Y) \ fe | 
. Complete facilities ... Planned ad 
RCA Engineering management ae a ' 
1 program ... Professional recognit 
u rravge 
/ am of companv- d henef 
fime and place you find most program of company-paid f . 
: assistance. You should have a Bact 
advanced degree in EE, ME, Phy 
Mathematics and two or mor! 


e an interriew at the 


convenient. Please send comple lé 
resume of education and 


ex pe ence to: 


Mr. H. N. Ashby, Technical Employment 
Missile Test Project, Dept. N-15J 

RCA Service Company, Inc., P.O. Box 1226 
Melbourne, Florida 


RADIO CORPORATION of AMERICA 
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ELECTROLUMINESCENT LAMP 


Patent No. 2.728.870 
Warren Calvir Cungle Peab ‘ R 
Emmett Clear Danvers Was ‘ 
Sylvania Electric Prod t Ir 
MINUM 
~ 
Fal * 


MTT 








{ 
«& 
PREASSTMBLED’ ce y 
with LUGS ON ONE END 
Ele ence 
ht her 
b field \ 
r Wt 
th 


Selling job > 
i SS 


in addition to 50, 75, 100 ft. put-ups |. RADIATION DETECTOR 


Patent No. 2.728.862 





¢-----pNow... 25 FOOT HANKS 






































Pierre L. de Bourgknecht, Bost ul ‘ 

At your request AMPHENOL now provides new 25 foot hanks in two popular oe rene veer 
types of Twin Lead. Add these to your AMPHENOL Twin Lead Display Board R 
—and watch your sales and profits increase while your selling job gets rac 1 
easier! Your growing Twin Lead market includes: those who buy econd en 
set (black & white or color) or replace worn-out lead-in or need extra The ram = sh 
lengths for moving sets. 

Don’t wait for your customers to ask—stock and display ampHENOL Hank ' 
in all the popular sizes listed below. es, a ‘ 

tr 1 i 
‘ Available in Hanks of ent more 

Part No i Description 25 ft. 50 ft 75 ft. ¢ 100 ft de n and 
74 if : xa 7 rh rr 

21 18 @ Ind 28 pure copper cond v v ‘ | v : : : 

~P cman 

214-05€ Standard—60 nn 28 pure copper cond y . \ . 

6 7 c 7 4 — — 

214-559 steelcore—72 mil, 7,28 copperweld cond v v \ RABIO ACTIVE SOUR 

214-298 Rotator —4 conductor —7/28 pure copper cond \ v iy r 

O14 : - . . . ° 
214-100 Century ) mil, 7/28 pure copper cond Vv eS r— 

Now Available in Coils ’ 

214-27 wan a | \ONIZATION : 
214-271 | Air-Core**—U.S.Pat. 2543696 7/28 pure copper cond. | | V | V | Y — CHAMBER : 
*Indoor is the newest amMpuHENOL Twin Lead. It’s made of pure virgin natural poly- 

ethylene to harmonize with any interior = 
een _ - | 

Now famous AMPHENOL Air-Core is available in pre-cut coils on T 

. . . . . Lu a + 

Remember: for finest quality, virgin polyethylene is used in all AMPHENOL + ” 


Twin Leads. . 
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voltage ri As a result ¢ 
chicago 50, illinois crease radiation show 
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PATENTS (Continued) 


END-OF-RECORD DETECTOR 
Patent No. 2,739,238 


John E. Bartelt, Poughkeepsie, VN. Y (Assigned 
to IBM, New York, N. Y.) 






























¥-30V ¥-l00y 


which maintair it at 8 volt rk D1 i 
















OUTPUT” 

Fig. 2 
Fi 2 shows the operati } I 
1 rm ape pulse that are 2 pse 1 
aced c apart. Since tt the 










to 


normal. This can occur onl 100 ysec after the 


The end of a recording is indicated when the 


output voltage rises fror to 10 and when 
the neon lamp light END 
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Silver Fox 


NET ind sell f 








COMPLETE on amare 


on our complete line. 


Write for free literature International Elestranics Corporation 


Always mention you saw it in 


RADIO-ELECTRONICS 


When answering ads 








SAVE V2 — PAY PART-BY-PART — HAVE FUN 
Assembling the Schober 


| = teas Le) | fe 
ORGAN in kit form 








“NO SPECIAL 
SKILLS 
NEEDED 





Now you can afford a real, full concert organ, just 
like those made by the foremost organ manufac- 
turers. Because over 1/2 the cost is saved when you 
assemble it yourself. And it’s REALLY EASY: onl 
24 separate units, all with printed rcuits 
detailed-to-the allest-step tructio 
tion, you purchase each of the 24 kits when you a 
ready for it — and can afford it 

You'll get a real kick out of putting the *S 
Electronic Organ together — and then sitting dov 
and pulling out the stops for Strings, Trumpe 
Clarinets, Diapasons, Flutes, etc 


uilts, 2 
4 








Compact CONSOLE 


One of the many exclusive features of this excep- 
tional offer is the handsome console, made by hand 
in Old World Craftsman manner. It is equally at 
home in a traditional or modern setting, and takes 
little more space than a spinet piano. 


Free Literature 


Complete descriptive booklet and price list are 
available on request. And, if you wish to hear the 
glorious pipe organ tone of the Schober Electronic 
Organ, a 10” long playing recording by Or. C. A. J 
Parmentier, renowned organist, is available for $2 
This is refundable when you order. Write today and 
see what a fine instrument you can get at such a 
great saving. 


The SCHOBER ORGAN CORPORATION 





2248-B Broadway, New York 24, N.Y. 
On Display Rm. 518 N. Y. Audio Show 
*Designed by Richard H. Dorf 
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movable mass 
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... the NEWEST principle 
in loud speaker design... 


PRESENTING— 


« SYMPHONY ~ 











TEXAS 
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YOUR TV SET REPAIRS 


BAD PICTURE TUBES 
Tubes Fixed in Seconds 


y TV Set ke OLD TUBES 
ke NEW tested n 





ORDER NOW! Complete instructions $1.00 


TELEPARTS CO. 
172 Narragansett St Edgewood 5, R. I. 
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“By golly, LS nN emergency 
call y’re out of 


JENSEN NEEDLES.” 





















Get 
these BIG 
ADVANTAGES! 









sponsored school i 


Write, 


call 


EMPLOYMENT iance rac 


“Bendix 
“Rado 


DIVISION OF BENDIX AVIATION CORP 
Towson 4, Maryland 
(Phone VAlley3-2200) 


GET INTO ONE OF THESE 


ELECTRICITY 


~ Electronics 0¢ 


TELEVISION 


-Radio-Color TV 
TRAIN IN THE GREAT SHOPS OF 


Covne- 


bs gg Sa Non-Veterans—!’r 





OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S. 


e for a better 





job hat ¢ too! Get 
practic ~~. ng in TELE VISION RADIO 
ELE( rRi ITY ELECTRONICS Re- 
frigeration & Electr Appliance “he r can be 
included Learn on real eq t o ad- 
vanced education or previous experience needed, 
Lifetime employment service to graduates 
Finance Plan—enr: now, pay most of tuition 
later. Part time employment hel; tudents. 


FREE BOOK |.) “gu0" for Bus A NOW 


Bw a 
Pres 


FOUNDED 
1899 
A TECHNICAL RADE ANSTiTUTE OPERATED 


500 S PAULINA ‘ee. = CHICAGO, Dept 814 
ELECTRICITY © TELEVISION @ RADIO © REFRIGERATION ©  TLECTRONICS 
 akenehoustensteusbaudentententeutententenbectententen 
| B. W. COOKE, Pres., COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, lll., Dept. 66-81H 
Send FREE BOOK and details on 
rPELEVISION-RADIO 
ELECTRICITY-ELECTRONICS 


oomancnanel 


NAME ‘ ° eeoveusseseasseceese 


ADDRESS 





n Baltimore. 
given a key assignmer 
or overseas with 
maintaining search 

lar equip) 
SUPERVISOR Dept. V by Bendix Radio. 







TECHNICIANS 


B® Broaden the scope 
of your career with Bendix Radio ! 


Professional status 


The prestige of representing 
the leader in its field. 


Top salaries 
Libera! field allowances 


If you have 5 or more years of electronics experier 
benefit many ways as a Ben 
You will receive full pay while you go to our com} 
Then, you will 
in the United Stat 
responsibility of 
and surveil- 


nent made 


lix Radio Field 
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complete 
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Stuer A mpliye ? 


write for literature 


marantz company . 


44-15 Vernon Bivd., 


Long Island City 1 


N.Y 
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MULTIMETER KITS 
of the Knight & 


multimete 


Some 
ohms-per-v 


plied with the small per 


out paper kets 
cans. If the cells are 
battery holder in thi 


cent cans will touch ¢ 
as the battery retair 


three of the four cell 
out. The truction 
this. The remedy is t 


with a band of adhe 
its middle. This keep 
from each other and f) 
strap and prevents short 
(Knight Electroni ( 
that some of the fla 
plied with these kit 
lated paper jackets and w 
not insulated as mention: 
remainder of these ce 
removed 
insulated types. They 
replace the uninsulated 
lated types upon receipt 
from the customer E 


DUPLEX SIGNAL TUNING 


Duplex signal posit 
attractive feature, ea 
most communication 
enables the ham or SWI 
one side of the phone QS‘ 
and eliminates tuning 
across the dial 

The procedurs 


Install at some conve! 





receiver front panel an I 


or simila 
able ca 


1.3—S. (- 








acitor with 
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MAIN TUNIS 


Near by on the pane 
lever or slide-type 

the switch in series w 
of this midget varial 





stator plates go to g1 
In most sets the midget 
wired directly acro 
and main tuning capa 

With the duplex 
switch open, tune in a QSO. O 


< 











bands below 50 me are 
Get station A and ther 
conversation is turned 
B. When station B take 
duplex positioning sw 
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.». the new 
remote control 
TV tuner by 


ALLIANCE 


Selects channels, 
Precision tuning is SUPERIOR 


for each channel! 














Retail 
Price 


$1925 





















3 minute installation by customer 


Every viewer a prospect. 
A natural companion to the Alliance Tenna-Rotor .. . at a price that's right! 


Performs a double service — switches stations and precision 
tunes each channel! 


Needs no tools or wire—safe!—no need to touch back of TV set. Fits nearly 
all popular makes. Comes with 90-day guarantee. 


Backed by the same kind of potent TV advertising and 
intensive merchandising which made Alliance Tenna-Rotor 





Hondsome, compact 
display carton shows “IT” the No. 1 TV accessory. 
in non-breakable block plastic 

with gold trim. 


, * 
Write the Factory re | i | ia las : 
THE ALLIANCE MANUFACTURING CO., INC. TENNA: ROTOR — 


ALLIANCE, OHIO 









TELEVISION ANTENNA ROTATOR 
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SPACE 
MIAN... 


witha 
Brief Case 





Science has a new kind of space man these days. He 
carries a brief case. 

His mission is as new, as exciting and as challeng- 
ing as a trip to the moon. In many cases you'll find 
him on the team at Remington Rand Univac®, one 


of the engineers or technicians who have given 
UNIVAC the title, 


“First in Electronic Computing Systems” 


Futures at UNIVAC are as unlimited as the space —s YJ) A Sie 
above. In fact, new facilities and fresh working con- 
ditions are being born each day at Remington Rand 
Univac which means that new members are needed 
for the Univac team. This is your chance to estab- 
lish the career every man wants. Write today. 













IMMEDIATE OPENINGS FOR: 


At South Norwalk we have immediate openings for 
Mechanical and Electro-Mechanical Engineers with a 
bachelor’s degree in Engineering. Extensive mechanical de- 
sign background may substitute for some college. Men 
selected will do basic preliminary design and layout of 
small mechanisms. Work will require the development of 
original ideas and the ability to apply logical analysis to 
design problems. 
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Send Complete Resume to — 
Remington. Fland. Univac. 
DIVISION OF SPERRY RAND CORPORATION 


Attention Mr. A. L. Crable 
Wilson Avenue ¢ South Norwalk, Connecticut 






® Registered in U.S. Patent Office 
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MARTIN CLIFFORD—Engineer, teacher, and 
editor of the Gernsback Library Books 
A. a former service technician, I know how 
1uch practical knowledge and theory you have 
» absorb to get ahead. As a teacher, I know 
»o how that knowledge st be acquired 

s why I that there is no 


or more economical way to 


can be 
sincerely believe 
keep up with 
and TV theory 


odern servicing, 


WHAT THE GERNSBACK TECHNIC 


the Library Plan 
of providing you 
up-to-the minute oure 
r'V-radio-hi fi 
day -and tomorrow 
COST POSSIBLE! 
books by toy 


new circuits 


formed solely 


Irpose with a 
wcurate, 

formation on 

nr ms of t 

THE “LOWEST 


ring out new 


“CTVIiC 


writers in 








| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


field at regular interva of about 
months and we are including hook 
ery phase of the subject—-test in 
nents, record chang 
troubles, hints on rapid repair, p 
many other important 


HOW TO ENROLL 
fo join——simply fill in the coups 
SE ND NO MONEY NOW, When a new book 
comes off the press—we will send you a 
ops for a FREE 10 DAY examination in 
! If you like it, keep it and 
we I! bill you later. If you don’t want 
the be Ay simply return it and we will 
sou the next book as soon as it is printed, 


ers, color circuits 


subjec 


on below. 


sour own home 





SERVICE TECHNICIANS — 


This library plan can help 
you boost your income 
50% or more! 





in the 
hnicians® 


than by enrolling 
back Service Tee 
get complete ae 
books on every phase of servieing at 
COUNT OF 27%! you read 

information in these books you 
your income by 50 


new low-cost Ge 
Library You 


and up-to-the 


will 
-minute 
a DIs. 
and apply the 


curate 


can increase 
or more 


IANS’ LIBRARY PLAN IS ALL ABOUT! 


Each | 


durable 


handso 


hard cloth cover, 


SPECIAL MEMBERS’ DISCOUNT 
These big, hand-o bound books are 
advertised at $4.60—but by mass proc 
distribution, we are 


ook is mely bound in a 


mely nationally 
juction and 
them along to 
cach—and we pay the 

a4 minimum of four 
period of your member- 
after that. Take 
and enroll today. 


able to pass 


whole 
cel any time 
offer 


I ‘ 
advantage of this 


THESE BOOKS ALREADY OFF THE PRESS 


These books have already been published. 
Begin your membership with any one of them 
r wait for the next beok published 


ber— sou 


Remem- 


pay no money and you 


* THE OSCILLOSCOPE—By George Zwick. 


An authoritative, easy-to-read guide on how 
get more out of your ‘scope 


now may 


* PROBES—By Bruno Zucconi and 
Martin Clifford. 
A valuable book on a too-often neglected 
subject. Contains construction details as well 
as theory and operation. 


THESE BOOKS TO 


These 


cation one 


scheduled for future 

-at-a-time at three 

* RAPID TV REPAIR—By G. Warren Heath 

* HOW TO SERVICE COLOR TV RECEIVERS— 
By Robert G. Middleton 


books are publi- 


month intervals. 


MAIL THIS MONEY-SAVING COUPON TODAY 


GERNSBACK LIBRARY, INC. 
154 West |4th St., 


examine any one of these books FREE in your 


Simply indicate your preference 
coupen below. 


own home. 
im the 


* SWEEP AND MARKER GENERATORS 
FOR TELEVISION AND RADIO— 
By Robert G. Middleton. 
For faster and more efficient servicing. 
® THE V.T.V.M.—By Rhys Sune. 
A vacuum-tube voltmeter 
® SERVICING RECORD CHANGERS— 
By Harry Mileof. 
A brand-new book. Opens a new source of 
income to the technician. 


BE PUBLISHED SOON 


As a member, you will receive a copy of each 


book as published. 

* TV AND RADIO TUBE TROUBLES— 
By Sol Heller 

* TV—IT'S A CINCH—By E. Aisberg 


soon as it is 


96 


New York, N.Y. 


Start my enrollment with the book checked below. Send me the book postpaid for a FREE (0-day trial. 


Bill me tater for the book | keep 


THE OSCILLOSCOPE 

PROBES 

SWEEP AND MARKER 
Begin my enrollment with the next book 
SEND me more information on the GE 


Name 


SEPTEMBER, 1956 


publishe 
RNSBACK TECHNICIANS 


THE V.T.V.M. 
SERVICING RECORD CHANGERS 


iENERATORS 


d 
LIBRARY. 








POCKET SIZE 


Rejuva-Check 


TESTS « REPAIRS 
REJUVENATES 
ALL PICTURE TUBES 
right on the job! 


only 


95 











does 
wert the big instru- 
ments do and then sor 
cathod: 

Indicates leakag 

elements. Estin 

sell useful life of CRT. 
by removing 
— surface 
ination. Cl 
ment shorts and leakage. 
SSR Edsgand give 
new life to weak, dim tubes 
by restoring emission. 
Simple and easy-to-use! 


Mail Coupon Now! No Obligation! 

CENTURY ELECTRONICS CO., Inc. 
111 Roosevelt Ave., Dept. RE-9, 
Mineola, N. Y. 


SEND 
NO 
MONEY 


FREE 
10-DAY 
SERVICE 
TEST 


ntam 


° oo 
ars | ele. 


TRY 
BEFORE 
YoU 
BUY 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee?® 


( 


@) 


with 
arges. Sa 


NO-RISK ref 


The important OCTOBER issue of 


RADIO-ELECTRONICS 


on sale Sept. 25 Reserve your copy now! 





BOX CHASSIS 
LMB OFFERS FREE 


inside LMB boxes 


1011 Venice Bivd. 
Los Angeles 15, Calif. 


LMB 

















[ATLAS SOUND CorP.St=<i‘_‘; ;COS TRY THIS ONE (Continued) 















| t 
: 1443 — 39 St., Brooklyn 18, N.Y. tune in station B. Now the bandspread f ° yANBD) 
| Send FREE Buyer's Guide to save me money on | — bs capes — ion A. And | 
public address Loudspeakers, Microphone Stands your miniature variable with duplex 
| and accessories. | | switch closed will take care of station 
t tame Title | | B. Actually, this same switching can 
Sas 7 | be done with relays operated by the | 
——— j carriers. N hen station A cuts its car- | ag re 
| Type of Business_—_—__ | rier, station B is automatically switched TRANSFORM » ¢ 
Addr _ over. 
| City a _ | Remember that frequency lowers as | : : 





capacitors mesh. Therefore it is advis- 
t able when spotting your stations on , 

HOW to SAVE MON Y the dial to allow sufficient down-fre- ys 

quency coverage so that the complete sae 

0 U DSPEAKERS spectrum of the phone band being used 

on L may be covered on the miniature. It 

sometimes takes practice to become 

d Mi 4: STAN DS accustomed to this new method of lin- 

an ing up your stations. But soon you will 

be more than satisfied with the ease 

with which you will be able to switch 

quickly from one side of the QSO to 
the other. 


As might be expected, additional wire 


aa: ee. 





and other capacitances effect a slight 
change in the receiver oscillator set- 
tings. This may be amply compensated 


for by readjusting the receiver oscil- 
lator trimmer. 

| So long as the part of the band to 
be covered when using duplex position- | 





ing is below 50 me, there is only slight 
rf loss in the receiver when, for in- 
stance, station B is a bit down the band 


from station A. Phone bands are com- 
paratively narrow and the rf circuits 


are fairly broad so tracking and 
sensitivity will not suffer too much. 
This method of tuning works best when 
both stations are S7 or better.—George 


D. Philpott 


TRANSISTOR SHIPPING TUBE 
MAKES A HANDY INSULATOR 

If the negative terminal of an elec- 
trolytic capacitor—its outer case—is 
connected to the chassis, there is no 
problem of insulation except for the 
positive lead. However, in many appli- 


cations the positive terminal is ground- 
ed, leaving the capacitor case “hot.” 
This occurs frequently in transistorized 


portables. 











=> = Impedance hms 
Type List —- 
Q No. Price Primary Secondary 
32-1 $19.65 600/250/50 60000 
| <= 
Pil | 2-5 20.20 =. 30/12/4 50000 
! — £ i2-7 4 100 
Y 23 The photograph shows a use for the : 19.65 30/12 : ; 
plastic case in which many transistors §2-13 19.65 15000 (1 Ma 135000 C.T 
| 2 . 
| Fill in coupon and are shipped. Punch a hole in its bottom J2-15 19.65 20000 (.5 Ma 1200/600/1 
| find out how ATLAS for the pigtail lead and put the capac- 1225. 19.18 10000 (1 Ma 200 
proves that better itor in it. If your transistors have a ee = 
| 1 ar tee yee ot different type cases or subminiature = ae yosteas 
uce better products eat = 
‘apacitors are employed, a plastic pill , 
at lower cost to you. He — by : . P a f = th d P Write for Catalog TR s6F, 
» mav be ainec , aie ; 
«>> Depend on world- va e may be obtain rom the drug pp genet ine 
“wv famous ATLAS—the | Sore. ie ataead 
complete quality line If the shipping tube does not hold “a 
with specialist know- the capacitor snugly, a piece of tape fs Py 
how since 1930. or cardboard will do the trick. The : 








cardboard from a match cover can be “AIRS 
AT BL. AAS sounn corp. used to wedge it tightly —Lawrence TRANSFORMER CORP 


1443-39th. Street, Brooklyn 18, New York Show 4055 REDWOOD AVE., VENICE, CALIF. 


in Canedo Atlas Rodio Corp., itd, Toronto, Ont 





RADIO-ELECTRONICS 








HERE’S EVERYTHING 
YOU NEED TO 
KNOW ABOUT 


ag OSPiL Oscars 


Merchandising and Promotion t is available from Rek-O-Kut 








Perma Power Co., Chicago, Se As x = 

Futuramic Co., Chicago, has prepared 
a series of lab lessons for TV trade 
schools. The lessons show photograpl! 
cally how to use voltmete: prob 
troubleshooting by means of signal 
tracing techniques. 

ORRadio Industries, Opelika, Ala., de- 


signed a new self-service package dis- 


Service any Radio-TV ever built 


EASIER-BETTER- FASTER 





signed a new three-dimensional dis- 


play, shown in the photo above, fo1 j :* New! Enlarged 


its garage-door openet 


Telematic Industries, Brooklyn, te ” 2nd EDITION 
N. Y., is promoting its new line of TV f 
play for its three most popular Jrish oe ee 
brand recording tapes. 
Sylvania Electric Products, New 
York, will sponsor a TV filn adventure | MOD MORE THAN 30 
series, “The Buccaneers” this fall, ac- EXTRA PICTURES 
cording to an announcement by Terry 
P. Cunningham, director of advertising EQ ss additional 
and sales promotion. Sylvania has re- wes nlite’ waieet 
linquished its sponsorship of “Beat The Jetails on using mod 
Clock” after 5% years. oscilloscopes in 


scopes and 


industrial 

Production and Sales 
RETMA reported production of 2,- - 
862,177 TV sets and 5,585,390 radios for +++ even in atomic 
the first 5 months of 1956 compared to energy work! 
color extensions and service aids 3,238,820 TV sets and 5,853,954 radios 
through the use of a new counter dis- for the 1955 period. It also announced 
play. retail sale of 2,428,888 TV sets and 
Rek-O-Kut Co., Long Island City, 2,551,272 radios, exclusive of automo 
N. Y., has prepared a recording time _ bile sets, for the 1956 period. This com- 


table for standard and microgroove pares with 2,722,648 TV sets and 2,- ‘SCOPES ARE "GOLD MINES” 





when you learn to use them fully! 


eK -O-nUT 


S2° e723" Fz 


SEPTEMBER, 1956 
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TURNER 
MODEL 
98 

















Quality 
Cardioid 


at a low price 





L 


The Turner model 98 is a directional 
microphone ideal for use in broadcasting, 
recording and public address applications. 





Directional characteristics make it “live” 
to sounds in front, “dead” to sounds from 
the rear. Reduces unwanted audience, 


mechanical equipment, and background 
noises. Eliminates acoustical feedback in 
public address work. Check the specifica- 
tions, compare the prices. You'll see for 
yourself why the Turner Model 98 is such 
an oustanding value in cardioid micro- 
phones. 


SPECIFICATIONS: 
Frequency response—65 to 11,000 c.p.s.; 
Output level— —5S2 db; Impedance— 


Specify 50, 200 ohm or high; Dimensions 
—6'%4 x 1% x 1; Cable—Detachable 20 
ft. single conductor (high impedance) or 
two conductor (50, 200 ohm) shielded. 


LIST PRICES: 


Model 98 hbiebendndaedateesuammnediall $59.50 
Model $-98 (with « on- -off slide switch) ...-- 63.50 
Matching G-7 Shockmount stand 8.00 


Models 98 or S-98 with chrome finish ‘add $10.00 
to list prices and specify ‘‘chrome finish" 
Matching C-7 chrome Shockmount stand $9.50. 





COMPANY 


909 17th St., N. E., 
_ Cedar Rapids, lowa 





IN 


CANADA: 
Canadian Marconi Co., 
Toronto, Ontario and Branches 
EXPORT: 
Ad Auriema, 


Inc. 
89 Broad St., New York 4, N. Y. 








BUSINESS (Continued) 


007,631 radios sold in the first 5 months 


of 1955. 


New Plants and Expansions 

Sylvania Electric Products completed 
a 50,000-square-foot addition to its 
ture-tube plant in Fullerton, Calif. 

P. R. Mallory & moved its New 
York district sales office to Tea 
| ar 

Hickock Electrical Instrument 
opened a new San Francisco branch 


Berkeley, Calif. George K 


pic- 


nec k, 
Co. 
in 


sander, 


Hickok sales engineer, was named West 
Coast manager. Bert Clintsman, man- 
ager of the new office, and Bil] Cotie, 
manager of the Los Angeles branch, 


will work with him. 


Raytheon Manufacturing Co. pur- 
chased a 15-acre site in Goleta, Calif., 
where it will erect a new engineering 


laboratory for airborne electronics and 
infra-red equipment. 

Alliance Manufacturing Co., Alliance, 
Ohio, leased an additional building 
which will provide 80,000 square feet of 
floor space for expanded production fa- 


cilities. 


Hycon Electronics Inc., Pasadena, 
Calif., has realigned its organization to 


an increase in 
and sales. Its engineering f: 
be increased by drawing 

sonnel from the parent company, 
Manufacturing Co. Hycon E! 
will also market many products 
oped by other divisions. Hycon Eastern 
Inc., Cambridge, Mass., also a subsidi- 
ary of Hycon Manufacturing Co., ac- 
quired an additional 7,000 square feet. 


Olympic Radio & Television, Long Is- 


provide for production 
icilities will 
skilled per- 
Hycon 
ectronics 


vel- 


ae\ 


land City, N. Y., purchased Presto Re- 
cording Corp.; Paramus, N. J. George 
J. Saliba, president of Presto, will con- 
tinue to direct operations as vice presi- 
dent and general manager. David Bove 
Co., New York City, another ptt 
subsidiary, will transfer part of its 
manufacturing activities to a plant ad- 
joining the Presto factory. END 
CORRECTIONS 

{r. Queen points out that the ferrite- 
rod antenna used in |} hirt-pocket 
radio (July) is a type MS rathe) 
than the MS-166 specified in the article 
and that the now-available MS-2 
ferrite loop provides bette tracking 
and is highly recommende Do not 
remove turns from th init. Just cut 
enough off the ends of the form so it 
fits snugly in the case like the original 
unit. He also advises that the type 
MS-126 if transformer has been dis- 
continued and replaced by the MS-268 
Headphones should have an impedance 
of 3,000 ohms or higher 

There are two errors in the signal- 
tracer diagram on page 81 of the June 
issue. The switch connected to the sec- 
ond 6BA6’s grid is part of the bane 
switch and should be ganged to the 
other three sections. The top lead of 
the secondary of the output 550—1650-k« 
transformer goes directly to the ban 


and should not be 


switch fixed contact 
connected to tuning capacitor and diode 
plates. 





nn 


Another 





# 
| “ururamic 
First! 


Our first, ‘first’ 








The uturamic 


You will wonder 
how you got along 
without it 


WARN 


Ask your distributor 





Vv 
_ 
utfturamic 


of course! 


2500 W. 23rd St. 
Chicago 8, Ill. Cliffside 4-7345 


LEC TRONIC 





RADIO-E 








ALL 


si 


BRAND NEW 


SYLVANIA 


TEST EQUIPMENT 


FACTORY 


SEALED LIMITED QUANTITIES! ACT NOW! 


Radio-T¥ Service Men industry Laboratories 
This is your once-in-a-lifetime opportunity to acquire 
the world’s finest test equipment at a fraction of its 


original cost 

GUARANTEED Brand new in original Sylvania factory 
sealed cartons, complete with detailed instruction 
sheets. Look at the amazing savings! 





Never Before! Never Again! Such SENSATIONAL LOW PRICES! 


Type 620 SYLVANIA 
TUBE TESTER 


== | 





New, portable tube tester tests all 
common receiving tubes, transmit- 
ting and industrial tubes, regard- 
less of basing also “600 ma” 
series string television tubes. In- 
line controls speed efficiency. 
Reads shorts ad leakage directly 
in ohms — easy-to-read roll chart 
— gas test — easy switching for 
all tube bases. Best dollar buy. 
Regular Price: $149.50. 


Now onLy $B95° 


Type 303 SYLVANIA 
POLYMETER 





aS 


The ultimate in its price range — 
multi-purpose meter combining 
high accuracy with functional, 
smart styling to give “quick read- 
ings’’ under all conditions of am- 
bient lighting. Measures AC and 
DC volts, and ohms over 6 ranges. 
Regular Price: $54.50. 


now onty $3450 


Type 506 SYLVANIA 
COLOR-TY DOT GENERATOR 


Type 405 SYLVANIA 
5” SERVICE Extreme sy f 
OSCILLOSCOPE cuit, w pr 


NOW ONLY $69.50 
SYLV ANIA MARKER GENERATOR 


$129.50 


Type 501 








Type 301 SYLVANIA 
POLYMETER 





table 
cube : 
Ma 


circuit 
in Syl- 
meter 


Features an inherently 
from use of 2 Type 7N7 
vania-patented circuit. 1 
movement, 6 AC and DC ranges read up 
to 1,000 volts and up to 30,000 volts 
DC with Sylvania Type 225 Volta 
Multiplier Probe. Resistance measure- 
ments to 10,000 meg. True peak-to- 
peak readings up to 2,800 volts. 17 meg 
input impedance. Illuminated meter and 
screw-on connectors. Shielded AC lead 
provides AC measurements from 20 
cps. to 20,000 cps. with 2.7 meg. im- 
pedance. Measures DC current up to 10 
amps. Regular Price: $109.50. 


Now only $@95° 





Type 302 SYLVANIA 
DeLUXE POLYMETER 








6 AC and DC volt ranges 0-3, 
10, 30, 100, 300, 1000. 6 peak- 
to-pe ak volt ranges. 5 RF volt 
ranges from O to 300. Ma in 6 
ranges from O to 1000. 0-10 amp 


DC, Ohms in 6 ranges to 1000 
meg and db measurements in 6 
ranges from —20 db to +61.4 db 
Fratures new 7” Sylvania meter 
movement, patented linearity cir- 
cuit, rf probe, high input imped- 
ance, shielded leads. Regular 
Price: $129.50. 


now ony $BQ5°0 


I ] r markir 
t f 
i 15 to 24( 
4 Regular € $129.50 
“NOW ONLY $69.50 
| . > Type 600 SYLVANIA 
ieee ° eee ype 600 y 
- —_ — LABORATORY TUBE TESTER 
The smallest 5” ‘scope on _ the Mutual uct mitect , 
market ...and the biggest ue ( rsion tra lucta test. Leak 
Identical horizontal and vertical age test d tly is I gas test 
amplifiers with frequency resp ind voltage r : hyratron tul 
within 3 db from 2-700KC, 300 test. Factory cor ted lings, illur 
Millivolt sensitivity and 2.2 meg ated met Regular Pr 
input impedance. Linear sweey $469.50 WOW ONLY 9 0 
from 16 to 50 k¢ Extre1 $36 5 
stable sync Regular Price Model 402 SYLVANIA SYNCHROSCOPE 
$129.50. $ 50 Continu ar el peed ( 
NOW ONLY 82 generator wit! [ f 500, 1000 
2000, 4000 py pulse trigyes 
output rising t peak in O 
sec. at amplitud f | Its for : 
Type 403 SYLVANIA ce. at amplitude of 100 volts for 3 1 
from 75 before to ‘ ft €] 


ifter swe 
zer delay at 90 vu 
$708.75 


NOW ONLY $490.00 
Model 402A SYLVANIA aman 


start. Fixed sweep tr 
Regular Price 


TV SERVICE 
OSCILLOSCOPE 


sec 


Identical with mods “ve but with ar 
r-f detector and wid and amplifier 
Regular Price: $783.7 

NOW ONLY $540.00 
Model 402B $896.25 


NOW ONLY am 00 





Type 228 X 0 

SYLVANIA C.R.T fe 

TESTING car at @ - 

Use with 5 . Sateen Senter ¢ 

check 85 " t 
High quality 7” instrument with witl ne . Checks cles 
identical high-gain dc, amplifier acneabhi 1fflec calcd. en aed 
on horizontal and vertical ax ie alana nal » iianiaiad 
plus advanced feature ~ high Raanlar Pris $740 NOW. ONLY $5.95 
priced models of special value f 
TV service. Type 0 er 







signal level measu 
phase relationship s set 
IV sweeps. Vertical sensitivity 10 
millivolts per inch rms. Freq. re 
sponse flat to 500 ke within 2 dl 
Regular Price: $249.50. ? 

syivania types 


NOW ONLY $7 595° and 302. x t this prob aot 


30 KV. Regular Price e130. - 
NOW ONLY $6.95 





Type 225 SYLVANIA 
TV HIGH-VOLTAGE PROBE 








All Items Subject to Prior Sale... FIRST COME...FIRST SERVED! ORDER TODAY! 


‘Terminal Radio ... 


85 CORTLANDT STREET, NEW YORK 7, N.Y. ° 


ORDERS — 


N) ¥ 


MAIL 
All Prices F O.B 


Please send full 
balance ‘ 


rem 


O.D 
deposit, 


WOrth 4-331] 








SEPTEMBER, 





1956 





UNTIL SEPT. 
ANY ITEM IN 


HUGE EXPANSION SALE! 


30TH ONLY! 
THIS AD FOR 


ONE OLE ee: 


nY NEW iTEemMs nt 


LARGER QUANTITIE 





FREE! 


ANY ITEM IN THIS AD 
FREE $10 Ord 








FREE! 


NEW FALL FLYER 











Unmat Bargains 
EARN FREE KITs In OUR oe BONUS PLAN 
Any order enrolls y w f ete informat 
WORLD FAMOUS oy DOLLARBUYS! 


10 MINIATURE RESIS 
TORS 
2-Tvus AMPLIFIER 
KIT 
8-PC. NUTORIVER KIT 


$1 


20 HI QUALITY KNOBS 


$1 


THREE HARD 


WARE 


Reg. 98 $1 


G-E PREAMP KIT 


.ses 


$1 


30 TUBE SOCKETS 


$1 


70 STANDARD KNOBS 


Ww bs. Reg. $0 $1 


30 PRECISION RESIS 
TORS ‘ 


$1 


20 AC OC LINE CORDS 


$1 


he MICA CONDENSERS 


; s5 $1 


‘ 
175-ft HOOKUP wire 
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$1 
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a SILICON DIOOCES 
ior ‘ 
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A 
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3 GERMANIUM DIODES 
H 

Reg. 83.50 $1 
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28 GARDENER ST. 


Visit our salesroom at 131 Everett Ave 
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15 VOLUME CONTROLS 


$1 


sTrRries 


$1 


40 MOLDED CONDENS 
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70 TERMINAL 
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4 switc 


$1 


1iS VAC MOTOR 
Reg. s $1 
SO0L6 OUTPUT 


$1 


150 RESISTORS 


THREE 200 MIL 
4 CHOKES ‘ 


60 XEMAS a COILS 
Ww , $1 


TWO PRECISION POTS 


$1 


25 MINIATURE 
ETs \ 


socK 

mtg. plates ed. | $1 

20 244 BULBS 6 Vv 

$1 
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eR Count , +900 
SUN BATTERY 
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2 FERRI-LOOPSTICKS 
wanted. Return entire 
check or MO. Include suffi- 
postage excess returned, 
orders, 25% down. Rated, 
days. Print name, address 
money enclosed in 
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CHELSEA 50, MASS. 


Chelsea 





Burke 
presi- 
of Standard 
Coil Products Co., 


James O. 





Melrose Park, Il. 

He icceeds Glen 

E. Swanson who 

become chairman 

of the board of di- 
rectors. Burke, who had been execu- 
tive vice president, a imed the respon- 
sibilities of president early this spring 
when Swanson was granted a leave of 
absence for reasons of healtl 





William C. Me- 
Fadden, named ex- 
cutive vice presi- 
dent of Hycon 
Manufacturing Co., 
Pasadena, Calif., 
had previously 
been vice president 
and general man- 
ager of the Camera and Instruments 


Division. 
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PROFITS 


MORE FOR YOUR MONEY 
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s Personna-Tone EXTENSION SPEAKER 

$ High-quality sound for chair-side 

& TV listening. 4x6 speaker. Selec 

s tor switch and volume controls for 

5 TV set Personna-Tone or both 

® speakers. Wood veneer cabi 

: net. Complete with cable $9.95 

. st 

. 

: Dual-Tone VOLUME CONTROL 

. 

® r For auto radio sound extension 
H =e » Two volume ontrols — one 
4 —= x * for each speaker. Volume of either 
H ae * o speaker adjusts to any level inde- 
. ’ * pendently. Ample able for 

: all cars $3.95 
: List 
: All Purpose DeRO-JUVENATOR 

& One rejuvenator replaces all Model . 

s RU-5—universal 6-wire for use on all } 

® series or parallel filament TV ane —_ ‘ 

® electrostatic and electromagr fd » 
© stores brilliance and contrast ‘to. 95 ‘Ss 

$ pix tube \ yay 
. # 
. 

. = ‘ 

. 

: | Look for This! 
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Dynamic ¥ 
COUNTER 
DISPLAY 











Where Quality Counts—Buy DeRO! J 








AT ALL LEADING DISTRIBUTORS! 


JOBBER—OEALERS! WRITE FOR DETAILS 


Wa RQ ELECTRONICS 
e 134 NASSAU ROAD 


ROOSEVELT @ LONG ISLAND e@ WN. Y: 
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= Ave 


George C. Isham (left 


merchandising mana 

Electronic Products Sale 

York, was formerly | 

manager of distribut 

tronic products Donald J. Hugh 
(right), advertising ar 

tion supervisor for elect 


was promoted to advert 


of e product 


ectronic 





William H. Dean (left) ( 
Electror Manufacturit ( | 
ford, | as sales mar é H 
been with a leading } 
and Bendix Home Prod Robert (¢ 


Kocmoud (right) wa 


promot manager of the 


pany, General Cement M 

Co., and its sales divisior 

in its Advertising Dept nur 
years 


WANT BACK ISSUES? 


Back numbers of most issues of 
| RADIO- ELECTRONICS are available upon 
reared 
This year's issues 35c 
Last year's issues 40c 
Previous year 45c, etc. 
All January TV issues 50c 


RADIO-ELECTRONICS 


154 West 14 St. New York 11, 


Don't just say 
CAPACITORS 


Ask For Sprague By 
Catalog Number 


N.Y 


Know what you re getting . . . 
get exactly what you want. 
Don't be vague . Insist on 
Sprague. Use complete radio- 
TV servicecatalogC -610. Write 
Sprague Products Company. 
8| Marshall Street, North 
Adams, Massachusetts. 


S| RAGUE 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


RADIO-ELECTRONICS 











Howe's Why...You Should Busy 28a oat 











Rates—t5c per word (including Ame addre and 
initials) Minimum ad (0 words. Cast ust a m- 
pany all ads except those placed by a fited agen- 
cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objeetionable ads not accepted. Copy for 
Nov. issue must reach us hefore Sept 1996 
RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 
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at WRL 
the NEW 


hallicrafters 
SX-101 Look at These Fe ature ged 


_ 
R 
PER MO Dua version ver with 


Ne ints 


* 
Just 10% Down aaae five “i ecties 
Cash Price: $395.00 + Tee 
We Carry the Full Line of Hallicrafter 4 : — 
Equipment. Send for Complete Info 500 
* Illuminated ale 
7 Y » WS, iene 
mit f mproved operation 
w& 14 tubes 5 voltage regulator 
and rectif 





15: 0900 Bargains for the ~ 


out WRL s new Globe Kin EE 1957 CA 


— «5008 experimenter. &*  cyiet 
Gl Globe 

~ Please Rush Me Me: lobe Champ 

Free Catalog, and info on items checked below 


SX-101 Other Ha 
Models WRL 





llicrafter 
Xmttr. Series | 


WeietViielite Name: 


PH. 2.0277 


Address: _ 
City & State: __ 
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ADIO 
$ SERVICE LIBRARY 


gm HERE IS LATE INFORMATION INA 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 


AUDELS T.V. RADIO 

Looki k SERVICE LIBRARY- 

d E- . 
And with th E-Z W 

I } Z INCLUDES TRANSISTORS 
hee ' rt & ive ra 
Wi: re 
in a“ of 
Phat r k-Z I y 
Leade I ou E-Z W , 


ASK TO SEE IT! 
iT WILL PAY TO KNOW— 


SEND TODAY FOR 
FREE CATALOG 





ty pt. CE, E-Z Way Towers 

©. Box 5491, Tan r 
Send me your FREE cataloc 
towers 


AM Radio Telev or $ j V 5. Q k Re as 
Ham Radio Two-Way Comn t 6. COMPLETE ‘ } me St 
2 VOLUMES Get this Information 


for Yourself. 
7 DAY TEST—PAY ONLY $1 A Month 


pe seeeeeee MAIL ORDE Reems 


AUDEL, Publishers, 49 W. 23 St., N.Y.10, N.Y. 
v ARY 


— AUDELS T > cE Lie 2 Bee $6 


! am interested in a tower 


| | 
| | 
| | 
| twill use a antenna | 
| State type and mode | 
Type of Rotor 

1 name | 
| | 
| | 
’ ‘ 


Address 


free tri 10. Kt w emit $1 7 days and 





n ys 
$1 m< snthly until “se is paid. Otherwise | will return them. 


Name ——___— 


E-Z WAY TOWERS Inc. 


P.O. Box 5491 * Tampa, Fla. 
Telephone 4-2171 


Address 


Occupation _ 
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STAN-BU Re John R. Ward, munications & Electroni \ ¥ 
appointed control was editor of the a : 
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\ Personnel Notes 





| Electric Co., North 
Bergen, N. J 


ymes to the con 
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r ONE YEAR GUARANTEE 1 pany from CBS tric vice president, w elected | 
c URN BURN occa dent of RETMA succeeding H. Leslie 
ace Type BURN] G.E Type BURN Columbia, where St aoe ae 
$13.25 10BP4 $10.20 | $31.25. 17GP4 $20.75 \ ais ; Hoffman, president of H in 
] 10FP4 14.00 | 32.25 I9AP4A 22.50 § n nheid a similar Sear . . 
5 «12LP4A 13°95 | 27.40. 20CP4 18.95 nosition tronics. Other officer ! le Jame 
12QP4 10.50} 33.00 21AP4 22.2 —— - a Sear tee ; ; ; 
! 12UP4 14.50 | 27.40. 21EP4 20.1 i D. Secrest, « ~~ iV 
i 14CP4 13.40 | 33.25 21MP4 23.50 secretary, and Leslie F. Muter 
i ISDP4 14.50] 90.75 24AP4 49. 0¢ i Obituaries , : 
| 5 IGAP4SA 18.50 DUMONT TUBES i Co., treasurer and cha ! 
i ceae apt Bee oi . 35 Frank A. Poor, founder and vice nance Committee. Glen McDaniel, 
i6LP4 15.25 | IGDP4A 0 — f Qwliv: . “lect > a , o+ amar - 
| 0 16WP4 15.28 | (6FP4 26.00 iirman of Sylvania ‘lectric Prod York a ney wi 
50 _17BP4 (5.75 | 17KP4 25.00 icts, at Huggins Hospital, Wolfsboro, the general counss 
15 17CP4 19.50 | I9AP4A/B 33.25 : . . : : 
i ; j 21KP4 38 ot N. H., after a brief illne , at the age eee Paul V. Galvin, 
BP STAN-BURN CRT TUBES RCALICENSED-MFDBYLINCOLNM = of 745, torola, was awarde 
i PRICES SUBJECT TO CHANGE WITHOUT NOTICE P ; , - . ; ; ; . RETM 
$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG Cecil C. Agate, dire or of advertis- Honor t RET \ 
i 18 Oe toe condennere ecl™ speaker. trans- | | ing for Sonotone Corp., at his home in _ tion in Jun 
i te SESS Give S60 poeme 3 Urange, N. J , at the age of 68 eee Mal Parks, Jr., wl 
i TAPE RECORDERS—Famous oer j Brig. Gen. Stephen H. Sherrill, at Howard W. Sams & (¢ 
se AL j 
s 9 Sies. 00 List $ $79.95 Walter Reed Hospital. Washington, was na 1 gene) 
| Oo 129.00 | 59.95 . an . " wes . 
i pl a a i D. C., following a heart attack. Award- Magazine Divisio FR 
?.800 JFO pousLe "'v' oa hes oF $1.39 t Le gion of Merit for ipervising Joe Morin, sale mar 
§f FLASH-00UBLE **v"" Hightning arrest t hay } ta] ve? 
2.09 the training of 64,000 radar specialists Oren, are Uves 
> wit 300 OHM WIRE 1000 Fee 8.95 " 
30 MIL 300 OHM WIRE—1000 Fx 12.49 i ld W: ew ter c : circulation manage} tlen Sl 
Bs. Ah + Ape gt yo Rg nce [308 World War II, t Va ater com 
mandant of the Eastern Signal School technical editor, adv 
We stock the following manufacturers T inine Ce ay. Fort 0 out i \ , ‘ 
KITS: complete line of kits—see reference pages Training Center, F« r Mor mou h, N. J. ... Aldon M. Ashe rman, a 
EICO see pages 31, 32) ARKAY see page 135 Col. George P. Dixon, USA (Ret.), an announcement by Te ( 
QUALITY see page 153 | PRECISE see page 160 C I ie H 4. han c ni direct 
All domestic orders will be shipped prepaid for a reorgetown nivel ’ ospital, am, oyiValia Ul 
ted time. Send us your list. Order by Manutac- \ shine ; at the ve of 67. ex- and ile promotion, 
and Model Number of item Wasnington, D. , al I at I “es € , t | 
scutive vice ‘ssident of the Arme vertising manager I 
TRANS-ATOMIC Transistor Radio—KIT $6.95; WIRED $7.95 “ dietedll debating ; a = ee om 
SENSIPHONE EARPHONES Single $1.50; Double $2.50 | Forces Communicatio1 & Electronics vision I Sylivani I I 
SERMANIUM DIODE Loopstick Radio Kit OD a ce Re ee eee | Rl Cte and | 
AM- oe sw on RADIO 1 itions for the Army Air Forces in Ato Energy and Elect 5 
I 1 . x { F r . - ry. Tr } 
eS30 08 ‘3179 as. +m. 5 ] I ype. A vice president of IT&T be- He comes to Sylv 
4 EN i fore oining the Armed Force Com- ( yan: a 
VM 4 SPEED HI-Fi CHANGER—Mode! 1210 with ff —— 
a tt Sonotone or Astatic flip-over cartridge..$22.95 





RC456 4-speed Cc aro. Brand-new. Special $29 A 

—aent 140—3-SPEED Automatic —1 Peima Fewer eee OFFERS 

is RSE = THE WORLD'S MOST RELIABLE 
a ae _ iW TROUBLE SHOOTERS FOR... 


s 
45 RPM SPINDLE 1.88 
Ty a MONARCH 3 Speed MOTOR & 


TURNTASLE UNIT s acest ia VOLTAGE 
3 SPEED PORTABLE RECORD PLAYER with MONARCH 4 : a V ENGINEERS 


HANGER—Ronet cartridge—Portabie Two Tone Car 
























y_ Case $32.95 § REGULATOR Vv SERVICEMEN 
ee sonra. BATTERY ores arose 
“a le ee hace tos ten © V AMATEURS 
SATTERY KIT for above $ 2.00 i ia 
JEWEL—Mode! S200—5 TUBE $12.50 g Vv STUDENTS 





c ~T slity ; ¢ 7. 
“Beet www=! \ 10 Volt Line 
HALLICRAFTERS TV 


17?” Portable TV Dealers net $103.95 A Adjuster eee 























™ 17TS700M—Table Mode!—Dealers net....$91.95 
“ 21S5460M—Table Modei—Dealers net 129.46 
SETCHELL-CARLSON 17” PORTABLE TV $119.95 

HI-FI PACKAGE DEAI 

JENSEN K t SPEAKE! Re {AU 
‘ i BASE FOR 1ANG $ 
10 WATT HF 10 BOGEN AMPLI. 9 
c r ty tu piay A 
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rc f similar units at relative packag 
Write for prices, 











DEALERS: Write for low cost prices and catalogs 
rodels—HALLICRAFTERS,, SUPERIOR. NA- | 

TIONAL PRECISION, HICKOCK, TECHMASTER 

5 WESTINGHOUSE, TUNG-SOL, MAJESTIC | 

ru NDIG. ARKAY KITS, oarco, GEN, MOTORS 

ad al nquiries to Oept €-2. | 


COMPLETE HIGH FIDELITY DEPARTMENT. SEND Us 

YOUR LIST FOR LOWEST QUOTATIONS ON ANY ITEM | 
-» @expor mquirie tal o er ur expor e- e e 

Scent” Sine Giver apectal "ationtion ‘to expeaiting Ml At All Distributors 

‘ orders at minimum commissions, e | 


4 distributors for United Motors, ali 
iock 
of popular makes of manutactured by 
Aliso many other 


° transmitting types, and all elec- e 

ar pqu a lowest prices Sena 
a list of your requirements for prompt quotations COMPANY 
Ns: 20% with order. Balance C.0.D. All prices fj 


T 
Fos NEW YORK Warehouse. Minimum order $5.00 
for our latest price list and Hi-Fi Cataiog RE-9. » 4727 N. Damen Ave Chicago 25 Ww 
- ture § electre equipment since 1928 


STAN-BURN si2ccr%. <0 


Ue kL 















RADIO CO. 







ema 509) 


Camden, N.J. © Atlantic City, NJ. © Trenton, NJ. 
Nortistown, Pa. + Wilmington, Det. + Salisbury, Md. 





T., Chicago 


558 CONEY ISLAND AVE. © BKLYN 18, N. Y 
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QUALITY-ELECTRONICS 


319 Church St. Dept.E9 New York 13, N. Y. 


SOT SAY CAp 


Ask For Sprague By (oe) 
Catalog Number —_ 
9 — 

lo ] 

oa 


Know what you're getting 

. get exactly what you 
want. Don’t be vague... 
insist On Sprague. Use 
complete radio-TV serv- 
ice catalog C-610. Write 
Sprague Products Com- 
pany, 81 Marshall Street, e 
North Adams, Mass. 


om SCHOOL BROCHURE 
apitol Radio Engineet 
SPRAGUE S © [eons 
brochure Your Futu j 
WORLD'S LARGEST - ‘lectronies. It 


CAPACITOR MANUFACTURER tailed, factu 
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AUTO AERIALS 

An ral page atalog ae 

ials with pecification 
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, Dept. 56, 11 
3509 Addison Street « Chicago 18, Illinois 15 
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New’ WRIST RADIO 


Weight: 2.5 Oz. 


FEATURES 





COMPUTES, PLAYS GAMES, “REASONS”! 


BUILD IT YOURSELF in a few hours! 


WHO ARE OUR 


WHAT COME 


DEALER IN¢ 














To help you 
MOVE AHEAD 
in INDUSTRIAL 
ELECTRONICS 


This Library makes plain methods used 
by today's electronics engineers 


H=* > a Library 





to help you prepare for a top job 


I 


noe a) Interference 
INDUSTRIAL ELECTRONICS on TV-FM 


ENGINEERING LIBRARY 
vi mosley 
‘tunable'Wave Traps 





jiagran snd stra 


$24.95—payable on 
EASY TERMS 





4 Big Volumes 
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EASY 10-DAY 
TERMS ® FREE TRIAL 
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DAMON RECORDING STUDIOS INC. st 
117 W. 14 St., Kansos City (5), Mo. 


7 NEW! For the First Time! 
Che 


fy C TEST COND 
APae ENSERs | 
17; "THE 
Ons ony SET! rT! 


CHARLES ROCK & sf LOUIS t4 missOuR 


CAPACITEST 


Quickly, Accurately checks 


@ PAPER MICA CERAMIC 
CAPACITORS 

@ ELECTROLYTicS 

@ CONTINUITY 

@ AC DC VOLTAGES 

@ FLASHBULBS 


%p 
"Orkin, 
mtr ON, 10" Bice 


SATISFACTION 
GUARANTEED 

OR RETURN WITHIN 
TEN DAYS FOR REFUND 


~eS.. CAPACITEST, 


mpact che er tha a lant jot 
k condensers at 15 ts hict approx ately” 


FREE o.-" 


é test lea 

Free with each CAPACITEST 
ect fro nufacturer 
u $3 depos t with 
D's. Save PP & COD fees, 


CAPACITEST. c.o 
se — $10.9 we'll pay postage 


by By Senen or naa kit 


‘Ay The Barjay : 145 West 40 Street New York 18, N.Y 


s s open, shorted, or 
Compact: 4x4" «2"—ligh 
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1740 Broadway, 
5', x 9', inches, | 
pages not numbered. 
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COLOR TELEVISIO 
by Donald G. Fink. 
Co., New York, N. Y 


520 pages. $8.50. 
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bindir 


BOOKS (Continued ) 


the subjective factors of color rv. 
These questions (and the panel’s an 
swers) form a very interesting report 
on such topics as: depth of field, fidelit 
surrounding room brightness and othe 
characteristics of a color picture. Still 


another group was assigned the ta 
of making field tests of the finally 
standardized color signal. Their result 
appear in the book.—/Q 


Charles G. 
Howard W. Sams & Co., Inc., 


TAPE RECORDERS, by 
Westcott. 


Indianapolis, Ind. 5', x 8!, inches, 
177 pages. $2.75. 

A tape recorder is mechanical a 
well as electronic and therefore needs 
description from both viewpoints. This 
introductory book makes a good job of 
it. Prospective buyers will find here 
which important factors differentiate 
one recorder from another. Hi-fi fans 
will be interested in the discussions on 


wow and flutter and also how 
hum are 


nome and 


reduced. Technicians will note 


especially the typical schematics and 
the hints on maintenance and lubrica- 
tion. 

The book begins with a history and 
brief theory of magnetic recording. 
The transport mechanism receives con- 
siderable attention and there data 
on motors. Several exploded views show 


the insides of a few recorders. As for 


the electronic end, chapters appear on 
volume’ indicators, bias oscillators 
equalizers and amplifiers. There is a 


chapter on tape characteristic and 
another (very, very brief) on test 
procedures. 
WORLD RADIO HANDBOOK FOR 
LISTENERS. Edited and published by 
O. Lund Johansen, Copenhagen, Den- 
mark. Distributed in U. S. by Gilfer 
Associates, New York. 168 pages. $2. 
The 10th edition of an internationally 
known listing of broadcast and TV 
stations of the world. Prepared mainly 
for the shortwave listener but lists 
long- and medium-wave stations (151- 
1875 ke) as well. Shortwave stations 
are listed by country and by frequency. 
The listings by country also include 
mailing addresses, hours of operation, 
QSL’ing information and a few bar 
of the stations’ identifying musical 
themes. NI 
ae 





SEPTEMBER, 


1956 


ALL NEW 


BIGGER THAN EVER 


NEWARK’S 
Complete 


ELECTRONICS 


OF te-llelemm) [om oto) 


Here's everything 


in Industrial 


Electronics, High Fidelity, 
Radio, TV and Amateur 
Equipment 


EWARK 








ELECTRIC COMPANY 


Mail Order Division... 


Dept. RE-9 


223 W. Madison St., Chicago 6, Illinois 


* 
4736 W. Century Bivd., 


Inglewood, Calif. 












COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


LEVISION 


RAD! 





7 
Radio ( 

( S 
EARN M Ey ) LY IN A 
rV-RADIO SALI . f CE BUS 
NESS —part time or full time. COS 


MUCH LI 


SEND COUPON FOR FREE BOOK SS 


ian! 


sae ae AXNS.”" “ 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 66-HT4 Chicago 12, Hiinois 





| COYNI ELECTRICAL SCHOOI 

Felevision Home crorning Div 
| 500 S. Paulina St., Chicago 12, Ill., Dept.ee-nT4 
| ’ 





wh 


| 
= 





| TV Hin 
Basic Audio Course NEW High-Fidelity Tr T | 
: f Circuit Design c oC 
] ' 
, ial 
, | . 
guP $2.75 00 | I 
I $5.00 TV Repx T 
i kEW_ utiine Rec ae 1e : | he f 3 
d Ch $5.95 
be ae gh Sweep and Marker i 
i: Generators for Tele | C | 
vision and Radio— S ! 
i en 7 Radio & TV Test | course ' 
I Hard $4.60 5) Har $4.60 Instruments — 
| NEW! Maintaining : a | i 
sete Equipment $2.50 | by & 
I: ’ Radio-Control Hand. . oc t 
1 book igh-F . | : | 
$2.90 iia : . Tech. 
- sign C r € Tec 
i anys $5.00 $2.25 Measurement 1 
§ The V.T.V.M. The Oscilloscope | 00 
: the ' 
i. | | 
N be tr tical Disc Re 1 
i Pa eI r $2.50 I $2.25 wai 
§ 0 Hard $4.60 Ha $4.60 $1.50 i 
i 
; See your distributor or use this form : 
' Enclosed is my remittance of $ for which ij me postpaid the ff 
GERNSBACK books checked above 96 64 
I LIBRARY, INC. en ' 
154 West Street 1 
OB New Y lie } 
La a EEE EEE EE EE EE EE EE ee 


Gernsback Library books can help you 


Get ahead in TV, Radio, High Fidelity 


OTHER GERNSBACK 
LIBRARY BOOKS 


Paper cover editions 
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AT SENSIBLE PRICES! 
@ Individually boxed @ First quality only 
@ Brand New @ 90-DAY RETMA guarantee 
@ Norebrands @ No private brands @ No rejects 


TRANSMITTING TUBE SPECIALS 





nd New Surpi 
1835 $ 3.50 onees 10.50 3686 1.25 
1922 50.00 307A 60 1625 30 
cL-2 9.95 355A 12.00 2050 1.00 
2c35 2.00 357A 10.09 2051 65 
2C39A 9.75 403A 1.25 5517 1.35 
2cs1 3.25 4038 2.75 5636 2.95 
2cs3 9.95 404A 12.50 5S636A 2.95 
2021 70 416A 29.00 5642 1.00 
2€24 2.75 4168 39.00 5643 5.00 
2425 19.75 417A 2.75 5646 4.50 
2K45 35.00 417A 5842 651 1.40 
2K55 15.00 12.50 5654 1.40 
3824 1.50 *450TH 45.00 5656 4.50 
3824W 5.00 KU-610 3.50 5670 1.00 
3829 5.50 WL655/688 5675 8.00 
3BP1 1.4¢ 90.00 5676 1.15 
3c23 4.50 GL673 13.00 5687 2.75 
3c31 1.40 7O1A 2.75 5691 4.75 
3c45 6.00 703A 1.10 5692 5.00 
ID2Z1A 3.95 717A 35 5693 4.75 
30P1 3.00 723A 8 7.85 S7TO3WA 4.50 
34330 30.00 725A 3.50 5718 2.50 
4-65A 16.50 *7S50TL 50.00 5719 2.00 
4-125A 30.25 800 90, 5725 2.75 
4-250A 35.00 802 2.25, 5726 60 
4-400 58.50 803 2.00 5744 1.25 
4824 EL3C 4.50 805 5.00 5749 1.25 
a so 41.20|5763 1.20 
SO B8O07W 5933 5812 1.00 
*4PR60A 50.00 2.85 5814 80 
2 10 614 2.50 5840 6.00 
SR4wGY 3.00 815 2.00 5879 1.40 
6AKSW 1.40 616 1.00 58 35 
6C4 20 826 65 5894 Ax9903 
6c21 15.00 836 1.50 18.00 
6454 1.90 837 1.25/5910 45 
6'6w 1.00 838 70/5915 so 
ISe 1.50 845 5.00/6111 4.95 
FG32 4.50 8664 1.25/6112 95 
*35TG 2.45 872A 1.25|/6130/3C45 6.00 
VCSO 32KV 8.00/ 889RA 125.00|/ 6146 55 
K60 1.35 17 2.00 6161 70.00 
RK6S 7.50 918 1.50 6189 2.50 
HY69 2.50 927 1.50 6201 3. 
RKR72 of 73 .35 930 1.50 6350 10.00 
F123 5.00 954 35 653 oo 
VxXR-130 1.75 955 35 8008 3.95 
3718 90 956 35 8020 2.00 
203A 2.50 957 35 9001 65 
211 50 956A 35 9002 65 
250R 2.95 991 NE2 25 9003 1.35 
250TL 14.00 CK1005 35/9004 so 
HK253 5.00 CK1007 75| 9006 2 
GL299 3.00 CK1026 2.35| *(SURPLUS) 
304TH 8.75 1620 3.00 
and many others, over 1000 types in stock! WRITE 





2 COLOR TUBE CARTONS 











Keeps your tube stock at. New — 
safety partition prevents tube a 
b akau Distinctively ltithograph- 
ed i ylossy red and black. The 
most distinctive tube carton avail 
. today. Minimum quantity: 100 
* any e siz Write for case tot 
pr 

Size FOR TUBE PER 100 

atur GAUG. etc 1.0 
GT 6SN7 te 125 
Large GT 183 t 1.50 
Large G SU4G, etc 2.00 
WHITE GLOSSY BOXES 

Complete 

lor. Other 
San c 
price Spe 
2 color 

TUBE STACKERS 

Whit ylossy ly Min etecher 
hol iom tube 

t holds 10 

Size PER EACH 
Ministacker 1 2c 
Gr o2 


SAVE or STACKERS E ithe or 
or $10 per 


DIRECTRON SELENIUM RECTIFIERS 


y $1.25 per 
ork 


100 
of 1.000, “F.08 New York! 


case 








Full Wave Bridge Type 
a 1aVACc 36 VAC S54 VAC 72 VAC 130 VAC 
Amps 14voc 28vocC 42 VDC 56 VOC 100 voc 
i $1.35 $2.30 $3.70 $4.50 $7.40 
2 2.00 2.75 5.30 5.90 9.15 
2142/3 2.90 4.10 5.75 7.85 12.70 
4 3.50 6.40 11.28 14.35 21.70 
6 3.95 7.70 i275 17.30 29.65 
10 5.85 11.358 19.40 24.860 41.25 
12 7.20 14.25 22.00 29.75 43.865 
20 13.05 25.05 37.25 48.75 78.80 
24 14.25 28.75 44.50 57.65 81.00 
c let line >t ew rectifier transformers chokes 
and filter capacitors i tock at all times May be 
d < ame time as seleniu ectifiers above for 
very. Write for complete price list 
t 4 other Selenium Rectifiers 
rs and Chokes to your specifications 








NEW RECTIFIER TRANSFORMERS 
1 Amp 


$ 5.75 
Continuou atings 2 Amps 6.75 
PRI: 115V. 6O cycles input 4 Amps 8.75 
SEC: 9 12, 18, 24 and 36 32 Amps 16.65 
volt Amps 35.65 
NEW RECTIFIER CHOKES 
« t > Ratings 
1A 1 Hy 1.5 onm $S 4.95 
2A o4 Hy a onn 5.95 
4 Aamo o7 Wy 6 ohm 7.95 
12 Aw 01 Hy i ohm 14.95 
24 Ar 004 Hy 025 ohm 29.95 
FILTER CAPACITORS 
apacity oltage Each 
400 MFD (in cans, on octal 
base 25 Vv $1.00 
500 MFD 200 V 9 
500 “FD so v 8s 
1000 MFO is Vv 8s 
1000 MFO 36 UV 1.50 
2000 MFD so Vv 2.25 
6000 MFO is v 2.50 





WRITE FOR ‘‘BARRY'S GREEN SHEET’’ FREE! 


Teams: 25% deposit with order, balance C.0.D. 
All merchandise guaranteed Fr.o8 w.Y¥.Cc 


B ARR ELECTRONICS 


CORP. 
512 Broadway, Dept. RE, N.Y. 12, N.Y. 
' my } A or Night 


Serv 


Phone: “Walker 5- 7000 
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- HQ for the 5 TOP QUALITY brands of a‘ 





ADVERTISING INDEX 





Radio-Electronics does not assume responsi- 
bility for any errors appearing in the index 
below 
Aer tor Co 118 
\ ince Manufactu ( 143 
Allie Rac » Cor , ) IS 
\ » Radio Co 152 
Amphenol Elect 140 
Arka R o Kit I 135 
Atlas Sour Cor 14 
Audel Pu he l 
B & K Manuf 1 ( Su 
Bar Co 154 
Barry Electroni 156 
Be relephone I 21 
Ber Radio 142 

Brook Radio & Tele { l 
CBS-Hytror 26 
Capitol Radio Ex nee 

Institute 1 102 
Centur Electror 145 
Chicago Standar r 

Cr. 124, 153 
Clarostat Manufactur ( 1s 
Cleveland Institute of | 

Electronics 11 
Columbia Wire & Sur ( 130 
Cornell Dubilier Ele : & 138 
( ne Electrical Sct 142, 156 
Da Y vecording Stu 154 
Del Electror 150 
DeVry Technical Ir t i, 14 
Dre ner 24 
Du M Allen B.) I 

, | ( .. 

Fx ns Radio 138 
E ro- Voice Ink I B ( I 
Electronic Instrumer EICO l 2 
Electronic Publishing ( 127 
Erie Resistor Cory 114 
} Z Hook Test Pr t 124 
E-Z way Towers Ir 151 
Fento Co 136 
Futurami 148 
Garfield (Oliver) Co 153 
General Industries ¢ 10 
Gernsback Libr iT Ir : 155 
Heath Co 65-78 
Hickok Electrical Instrument ¢ 90 
Hughes Research & D I 119 
Indiana Technical College 124 
Institute of High Fide 

Manufacturers, Inc 132 
Instructograph Co. 126 
International Busine Machine 128 
International Electronics ¢ 141 
Jackson Electrical Instru nt Co 134 
Jensen Industries 141 
Jerrold Electronics ¢ ! 137 
Jones & Laughlin Steel Cory 129 
Kedman Co. 156 
LMB 145 
Lafayette Radio 158-159 
Lektron Specialties 150 
Macmillan Co. 132 
Mallory (P. R.) & ¢ 122, 123 


Grips 
he serewl 2 


Drives it too! 





Quick-Wedge 


GREW HOLDING 


SCREWDRIVER 


Se 


2” to 14” blades, 4 bit sizes 
Unconditionally Guaranteed 


ASK FOR IT AT YOUR DEALER 


233 So. Sth W., Salt Lake City 





Kedman Co 























Marit Coil & 





Inc 


titutes, 
ollege 
Va raiso Technical Ir 
V.S I Television Scho 
School Ine 


rn Television Ir 


BRANCH ADVERTISING OFFICES ( 
, s I ho » 


"FORENG N AGENTS: Great E 


Mot Auer Ma by ' Frar 

2 Reishee Ager tM 
Holland 
Ib 


4 hh 
POSTMASTER: I t 
RADIO-ELECTRONICS iw 


INVENTORS 


Send for REGISTERED PATENT 
PATENT INFORMATION ATTORNEY 
Book and 


INVENTORS RECORD U.S 


without obligation 


GUSTAVE MILLER 


96RE WARNER BUILDING 
WASHINGTON 4, D. C. 


PAT.OFF.192 


Patent Attorney & Adv 
U.S. Navy Dept. 1930 


PATENT LAWYER 


RADIO-ELECTRONICS 





ASSOCIATE EXAMINER 





SCHOOL DIRECTORY 22" 


LL K A rR XN TV “At the most practical to your career in 


school in the west° 








Work on late model sets—using modern equipment and service techniques: unde jualified techniciar r uct 
Short resident and correspondence course ne ecessary math or theory al UHF and Col TV » INDUST RIAL 
APPROVED FOR VETERANS . day and nite cla (be > 
Write for free literature, Dept. 1A for re bRigr “Theat ss payee eer 8 | ELECTRONICS 


V8.8. FE L EVISION se HOOL wth Gate Califerus 


South Gate, California 


TV REPAIRMEN 
‘ g | EARN TOP MONEY! a 5 RADIO 











GET INTO 


ELECTRONICS 





i‘- 
IN JUST 12 MONTHS, COM 2 
PLETE TV SERVICE TRAINING mri 
Defen go n INCLUDING COLOR TV 
ar 


TELEVISION 









‘ J A 
4 i A 
I ' ' J 
be f Write for cataloc Write for ‘ 499 «7 ; 
VALPARAI O TECHNICAL INSTITUTE 
ept. c sabes Valpara INDIANAPOLIS ELECTRONIC SCHOOL 
“ Qite~2cacas 312 E. Washington, Indianapolis 4, Indiana Become an 

































> (Fa H SCH ELECTRICAL | 
ENGINEERING DEGREES he ENGINEER 


No classes to attend. Easy or an 


ing covers big c 
instructors; sta eee ENGINEERING 
Write now for FREE catalog! TECHNICIAN 
WAYNE SCHOOL Cotclog HKE-5 
ENGINEERING (%7 miSOE n Milwaukee 
B.S. DEGREE <<°X> on 
E 


(Under and Postgraduate) 
E.E. Major in Electronics, 

Earned Through Home Study 
AMERICAN COLLEGE OF ENGINEERING 
Residential Courses also Available 
Box 27724(M), HOLLYWOOD 27, CALIF 












previous schooling 
2527 Sheffield Ave., Chicago 14, Illinois al 















































“ IN 27 MOS. ia LECTRICA NGINEERING 
M 6 to 42 
‘I } ‘ 
Dp M | ‘ ELE TR , l HNOLOGY 
EE ROO . INDIANA TECHNICAL COLLEGE 
CANDLER SYSTEM CO 1596 E. ADIO-TV ELECTRONICS in ie 
RADIO- ' 
Kerk 4 ia] REI y 
tae hainapsegapedie career men; . TECH? 
un for r { he ; . S. » alent 
Den d r our gradu tes ceeds. suns 
Effecti cement. Mode sts S . R “ : 
classes “Welle siinoad lite Be itiful camy R MSO}! p Milwaukee, 
ipproved f Vets. Enter Sept Jan., Mar Jur INSTITUTE one of Amer urgest indus 
BACH. SCI. DEGREE IN 27 MONTHS CAPITOL RADIO ENGINEERING vie oP gtr a 
Complete ng IV. UHI Dept. RE, 3224 — 16th St., N. W., Washington 10, D.C 10Nné 
IM regis 5 Ale Mi i. Civ Ele hen leader in electr instruction 
Aero. Eng month B.S. in Bu lid? Ge — with con te facilities 
Bus Accts Motor Transport Met pab R A D A R including the test laboratory 
students faster. Prep courses. Wy Jean , } a : , . ni 1 +} . 
Mei j Dire y {dn O cna sS me ' ot : equipmen d theater, 
d , ” ENG amateur ra¢ tr mitter — 
; ing je ‘ offers 93 Di electrical 
Special intros t r W ‘ engineering, els ror 3, radio, 
PROGRESSIVE ELECTRONICS INSTITUTE television. el | power, 
P.O. Box 27764 Los Angeles 27, Calif and electricit 
2496 College Avenue, Angola, Indiana Advisor ttee of lead- 
Cc ing industrialist Courses 
RCA INSTITUTES, INC. ee 
! ) c orporatior mer S( orme ler ts 
Get Your F.C.C. LICENSE Quickly! A sorvion af Rasie Corye ation i an ies 10,000 for ' r 
; Excellent placement record. 
OFFERS COURSES IN 
oniaa eee ALL TECHNICAL PHASES OF TERMS EN JULY. SEPTEM- 
ae ee pnciags Oo es and HOLLYWOOD. CALIF RADIO, TELEVISION, ELECTRONICS BEF N ARY APRIL 
ookle Approved Vetera 
“GRANTHAM. School of Electronics Write Dept. RE-56 for Catalog Ch — your 
Desk 4-€ 1505 WN } f r Vv 
Nollywood 27. Caltt, ke tod 











LEARN TV SERVICING 


























| 
— TN) UHF—COLOR—VHF ! MILWAUKEE 
‘ F ENGINEERI ! 
PREPARE FOR A GOOD JOB! Master the latest, up-to-the-minute | SCHOOL pt ENG ERING 
. d ¢ \ Dept. RE-956, 1025 N. Milwaukee St. | 
BROADCAST ENGINEER TV and Color TV developments. Milwaukee 1, Wisconsi 
ELECTRONICS You can Earn to $5,000-$10,000 a year in TV serv ! 
RADIO SERVICING i "- after a few short months. Education or age ! Send FREI eer booklets on I 
i © barrier. Find out how you an EARN | ] Electrical Engines I Television | 
oe “ay WHILE YOU LEARN in our big Shops and Lab , 
| Television Servicing | gishetins. Ven Geek obi ta. loteat eocloteent | I am interested in 
Waste no time with Non-Essentials, Math or De | : 
Approved for Veterans) sign Theory. Complete information in our new 1 Na ge , 
RUILDING AIRCONDITIONED FREE booklet. Address Dept. £-956. Approved | 
SEND FOR FREE LITERATURE for veterans. Free Placement Service Addre | 
BALTIMORE TECHNICAL INSTITUTE WESTERN TELEVISION INSTITUTE ' cit 
1425 ELTAW PLACE, BALTIMORE 17, MD. 341 W. 18th § Los Angeles, Calif. ! If P 
: . , | 
SEPTEMBER 1956 

















ATIONAL 


LAFAYETTE SoS" \ cues: 


LAFAYETTE SIGNAL GENERATOR 


NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
INSTRUMENT OF SUCH ACCURACY AND QUALITY 
BEEN OFFERED AT SUCH A PRICE! 


@ FREQUENCY 120 KC TO 260 MC 
@ 120 KC TO 130 MC ON FUNDAMENTALS 
@ LABORATORY ACCURACY AND QUALITY 


ted he 














IN COMPLETELY WIRED 
TEST EQUIPMENT 


at LESS than the PRICE of KITS! 


ec 


P 
OCKET Ac-pc VOM MULTITESTER 


NEW 
2,000 
ity on both DC and Ac 


ohm per volt Sensitiy 






160 va 3” ME 
TER 
1% PRECISION 
saves ot 
ER CONTACT 
SELECTOR SWITCH 














FULL SCALE RANGES 






BC Volts: 0-10 

-10; 0-50; 0. 
500; - “ 
Weltes 09-1000 Volts — ac 





0-10; 0-50: 0-500; 
0-1000 Volts—pe cwronn: 
500 va and 500 ma — 
Resistance 0-10K; 0.1 Me 

T Decibels 20 to +27, 
+ to 36 ee 
0.775 v)— Soothes ean 









| 
| 

















CERAMIC CONDENSERS 

4 DIRECT READING CAPACITY SCALES FROM 
00001 MFD TO 1000 MFD 

CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 

2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 





har cwecneR 








to | mfd—Our 
( I f 0-10 t : put Ronges 
‘dle. M 10” 3 ( ei i — 0-500; 0-1000 
LAFAYETTE LSG-10 SIGNAL GENERATOR Y . . 
LAFAYETTE CAPACITANC gh au ve 1 
E ITH ‘“‘IN-SET G : Precision eter. 
° COMPLETELY WIRED AND TESTED cit g uRgedne 
‘ ——_—, e * TWO INSTRUMENTS IN ONE rite i ib 
— = —_——s ® CHECKS ELECTROLYTIC, PAPER, MICA AND RW-27A4 









HIGH SENSITIVITY 20, 
PER VOLT DC 


















LOOK AT THESE 
FULL SCALE RANGES! 
D.C. Volts: 0-6; 0-30: o- 
120; 0-600; 0-1200: © 
oe Volts — A.C. VOLTS 
-6; 0-30; 0-120; 0-600 
0-1200 Volts ; 





amp; 0-6; 0-60 
Milliomps — DECIBEL 20 
to +7 db (Odb—0.774yV 
— CAPACITY 0001-.01 
005-.15 mfd INDUC 
TANCE: 20-2000 millihe nry 


0-600 








ETTE CAPACITOR-RESISTANCE 
COMPLETELY WIRED AND TESTED 


COMPLETELY WIRED AND TESTED 


© CHECKS ALL TYPES OF CONDENSERS FOR 

CAPACITY, LEAKAGE, OPEN SHORTS OR 

INTERMITTENT CONDITION 

DIRECT READING SCALES FROM .00001 

TO 1000 MFD AND 100 TO 5 MEGOHMS 

105 MED. .001 to MFD 
t rar f 





oF. ia 
se 71%, 
- Mo 


after 


FM-AM TUNER KI 


© SIMPLIFIED DETAILED INSTRUCTION 
© MEETS FCC REQUIREMENTS FOR RAD 
© GROUNDED GRID TRIODE AMPL 
® ARMSTRONG FM CIRCUIT WITH FOSTER-SEELEY 
DISCRIMINATOR 
© AFC DEFEAT CIRCUIT WITH FRONT PANEL 
CONTROL 


ed I 
H 
DEL 




















Metal cage for above, 





ML-100 








JAMAICA 33: N. Y. 165-08 Liberty Ave. Write for FREE- Bargain Packed Catalog! 
158 





—OUTPUT RANGES: 0-6 
0-30; 0-120; 0-600; © 
1200 Volts 






































SLIM HIGH OUTPUT 
DYNAMIC MICROPHONE 


Reg. Price “41.60 Net 9 we 


A pencil-slim design, high output PA Dynar 
Microphone of exceptional! quality, at @ price 
1/, of the price of any comparable 
on the market today Very 
50-11,000 cycles. Omnidirect 
on side gives choice 
(50,000 whms) 
Instantly rem 







is 


na 
Switch { either 
pedance 
(250 ohms) 


or low 
vable bracket 


















t eat is 
r f € : 1 r g mits use either on stand or as hand mike. Fea 
AFC defeat « ¢ tures exceptional mechanical! strengt Cast case 
; j with satin chrome finish, 4.” thread, Ac “ 
: . tically-treated grille head, 8 ng; 1%" bar 
diameter. Shipping weight 2 lbs 
FREQUENCY RANGE: FM 198 M¢ AM 09-1650 KC. ANTENNA INPUT: FM 0 AM, PA-29....... n lots of 3, Each 9.25 
‘ pstick and higt ed exter ntenr CONTROLS: 2 — a funct f AM, Singly, Each 9.95 
FM, PHONO, TV and a tuning/AFC def DISTORTION: Le than 1 i FRE. 
QUENCY RESPONSE: FM ib 20 to 20,000 eps; AM, + 3 db 20 to 5000 SENSITIVITY: BUILD YOUR OWN 
FM, Suv for 30 db quieting; AM, I Pp t 80u r. SELECTIVITY: FM ’ KC band- 
6 db down — 376 C FA t ‘ to peak separation; AM, & K & db TRANSISTOR 
lown. IMAGE REJECTION: 0 dbr HUM LEVEL: 606 db below 100 | TUBE 
COMPLEMENT: 2-1 2ATT7, 1-68 1-6BE6, 2-6AU6, 1-6AL5 pl 1-6X4 reet SIZE gh RADIOS 
15_” wide x 91/2" deep (ex ling knobs). CONSUMPTION: 30 watts. For 110-120 le a 
AC, Less metal case. Shpg. w > Ib 
KT-100 Net 32.50 32 PAGE CATALOG 


100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 


¢ 


RADIO-ELECTRON 





LAFAYETTE 


REE! 


MEAYED Te 
‘an 


YOU SAVE IMPORTERS PROFIT! 


RADIO 


ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 


Packed with the largest selection of Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- 
tennas, Transistor Kits, parts and components, Test Equip- 
ment, new build your own kits, tools, books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
ond Ham supplies — ALL AT GREAT SAVINGS — For the 
economy minded servicemen, dealer, engineer and tech- 
nicion. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO-DAY. 


AK. aS Se 
OUR DIRECT IMPORTATIONS 


PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM 


* THE FINEST TRANSCRIPT 


New 3-speed instrument 
brake for instantane« 


6 
PK-100 TURNTABLE, 


aed i-pole 
transferral 


AND SAPPHIRE 
STYU. 


ON TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 


pacer Vestn i troboscop 
peed atior 


PK-90 VISCOUS-DAMPED TO ARM 


This transcription arm assures dependable and stable operation, utilizing t 


**viscous-damping The 


friction. Damping is accomplished by a silicone fi 
damping control permits high compliance 
record or stylus should the tone arm be accidently dropped. L 


arm is supported at a single point by a p 
uid occupying the 
and negligible tracking 


w fre 


jumping are likewise minimized. The tone arm accepts all records up t 
all hi-fi cartridges by means of precisely engineered adapters which s 


stylus pressure. 


This tone arm is a quality companion to the PK- 


HIGH FREQUENCY TWEETER 


WITH ACOUSTIC LENS 
DIRECT IMPORTATION 
MAKES THIS PRICE POSSIBLE! 


FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 


New high frequen tweeter featuring a ! ed a ce lens for uniform nd 
' of handlir pt t {d rtion-free power, The 
& by the natural w de 
ch disperses 
1g area. The len 
r the tweeter furnished 
ha 16 ohr Pp 


Requir 
2 W th 


Net 14.95 


12 HI-Fil COAX. SPEAKER 
@ FREQUENCY RANGE 30-15000 CPS 
@ HANDLES 20 WATTS OF POWER 
@® COMPLETE WITH LEVEL CONTROL 


@® POWERFUL TSK-5 MAGNETS 
@ SPECIAL SHEEPSKIN-EDGED CONE 


port and ex- 
of a 12” woof- 
2 tweeter and 
twork. The spe- 
cone has a sheep- 
unwanted nodal 
beautiful tone 
TSK 5 magnets. 
mn to 6 db 
axi t ante Impe- 
dance & ohn Rugwes 7 all. metal frame. 
If made country, would cost at 
least $49.5 hpg. wt., 11 Ibs. 


SK-58 Net 29.50 


LAFAYETTE 
Mail Order Center 


Reg. Price \ quality. Highly efficient 
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100 with matching finish. Shpg 


METAL-CASED CONE TYPE HI-Fi TWEETER 
- FREQUENCY RESPONSE 2000 -16.000 CPS - RANDLES 20 WATTS OF POWER 
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TEST 9 TUBES in 4 SECONDS 


WITH THE NEW ADVANCED ENGINEERED 
= @ 
e MODEL 116 


Gm. & Em. ULTRAFAST 
TUBE & TRANSISTOR TESTER 









EL 116K in kit form... $69.95 


$119.95 


Incl. carrying case and cover 





Servicemen know the Precise Model 111 (the winner in an independent survey) 
easily rates ‘the finest tube tester in the field’’ at any price, BUT FOR AN ON 
THE JOB QUICK-TEST . . . the fastest, most accurate is the PRECISE Model 116. 
What's more you test tubes the foolproof method inherent in the famous Precise 
Model 111. 

Did you ever wish you could plug in 5 of the same type tubes at once and check 
} each one individually by rotating a switch? YOU CAN WITH THE PRECISE 
’ MODEL 116—Plug in 5 IF tubes and let them heat up at once and then check 
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 


The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 
or 6AU6) should be tested for Gm (mutual transconductance) while the power 
amplifiers (like the 616) should be tested for Em (emission)—that’s ULTRAFAST 
Model 116 test! It checks each section of each tube separately . . . by rotating the 
FUNCTION SWITCH. . 
each diode and the triode of a duo-diode-triode is separately tested and not 








each triode of a dual triode is checked individually ... 


umped as in other testers... and a pentode is tested as a pentode—not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the 
PRECISE Model 116. 

You can inexpensively extend the Precise Madel 116 to test filament current, etc. 
The Model 116 gives an accurate, ultra-fast (3 basic knobs for testing) check of 
television tubes! 





No Surplus—An etched panel—beautiful Moleskin covered wood carrying cose 
) and cover and specially simplified instructions makes the PRECISE MODEL 116 
THE FINEST FAST-CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 
COMPANION A TV SERVICEMAN EVER HAD. 


Not yet at your distributor. Order NOW to insure early delivery. 
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER — OR WRITE 
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 
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THE FINEST VOLT, REG, 
7” VTVM KI 


9071K UY" IN GEN. Fi 
9071W $49.95 610K . $23.95 635W ..... $52.50 
610KA pre-assembled head $28.95 
WRITE FOR CATALOG RE 9-6 610W $39.95 








LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SQ, & PULSE GEN. Prices 
“BEST B ELD 635K $33.50 specifications subject to change with 


EACH...ACC 





THE FAMOUS MODEL #11 
$79.9 
$139.95 
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LOWEST PRICED 


SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 

















RF—AF—BAR GENERATOR 
with pre-assembiea* head 


WIRED 442” VTVM 630K $33.9 

; 9K ww $25.98 630KA* $38.95 
y  — 909W $37.50 630W $53.95 
slightly higher In the West. Prices and — e9 0 


* not rian 





x . 
precise DEVELOPMENT CORP. océansiDE, NEW YORK, U.S.A. 
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Mode! A20CL Music Control Center and 20-watt 
Power Amplifier. Features unique, exclusive ‘‘Pres 
ence”™’ contre Response 20-20,000 cps +10 db 
at rated 20 watts, 40 watts peak. Contr include 
Playing Selector, Loudness, Bass, Treble, Volume 
and Power, Phono-Selector. Power Amplifier ut 
rclotron rcuit and Variable Damping Contr 
Low-boy style Net, $124.50 
Model A15CL Music Control Center and 15-watt 
Power Amplifier. Similar to Mode! A20CL above ex 
cept Power Output 15 watts rated, 30 watts peak 
ontrols include Power, Bass, Treble, Volume, Play 
ng Selector and Phono-Selector Net, $99.50 
Model PC1 Music Control Center. Serves as control 
for ne amplifiers. Has self-contained elded 
yw-noise power supply. Features exclusive E-V 
Presence’ control. Other controls include Playing 
selector, Loudness, Bass, Treble, Volume. Power 
and Phono-Selector Net, $99.50 
Model PC2 Music Control Center. Serves as control 
for line amplifiers. Controls include Playing Selec 
tor, Bass, Treble, Phono-Selector, Volume and Power 
Self-contained, shielded Ow-noise power supply 
Net, $67.00 
Mode! A15 Circlotron Amplifier. Power output: 15 
watts rated, 30 watts on peak. Response: + .5 db 
20-50,000 cps Net, $69.50 
Model A20 Circlotron Amplifier. Power Output: 20 
watts rated, 40 watts on peak. Response 5 db 
20-60,000 cps Net, $85.00 
Model A30 Circlotron Amplifier. Power Output: 30 
watts rated, 60 watts on peak. Response 5 db 
20-75,000 cps Net, $108.00 
Model ASO Circlotron Amplifier. Power Output: 50 
watts rated, 100 watts on peak. Responss 5 db 
20-75,000 cps Net, $169.00 
Mode! A100 Circlotron Amplifier. Power Output: 100 
watts rated, 200 watts on peak. Response 5 db 
20-50,000 cps Net, $261.00 


Prices slightly higher west of the Rockies 
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Featuring the new, vital PRESENCE CONTROL 


With the thrilling new PRESENCE CONTROL, ler's | 
and conduct the orchestra to suit 

ELECTRO-VOICE MUSIC CONTROI 

and room acoustics for true high 

recording studios, the PRESENCI 

equalization never before available 

skillfully blended wit! 


beautiful appearance that 


With ELECTRO-VOICE CIRCLOTRON 
ever to perfection in high-fidel 
Circuit provides unity coupli 
switching transients and removes D¢ 
exclusive Variable Damping Cont 
low-frequency distortion and voi 
amplifier, speaker and enclosure 


reality of reproduction 


Vee 


Slecho Voice 


Export: 13 East 40th Street, New York 14 
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RECEIVING TUBES 


RADIO CORPORATION OF AMERICA 








